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; Foreword !

; The present collection is dedisated to the 350th anniversary of
the voluntary entrance of .he XKalmyk people into the Russian State.

Historically, the territory of the Kalmyk steppes, located in tbd
,North.mst Caspian region was enzootic for plague. Begirmdng with the
1930's, public health organs cet about taking radical measures for im- |
proving the plague situation in the matursl focus in the Caspian roglon.’
Workers of the Elista Flague-Control Station aad its departments took an
lOu’VB pﬁrt in the work, 1

Genearalizing studies and some investigations which are origincli
in their formlations, very important for public hsalth practice, have
been included in the present collection. By and largse, either work thae
factual material for which was ccllected on the territory of Kalmy<dys
‘or work dons at the plague~control institutions of the Autonomas Reuabe
1ic has Dbeen included in this collection. It should be noted that
workers of the Elista Plague-Control Station have also been participanis
and the authors of many works.

The present collection is certainly not without shortcomdings; the
editorial staff will appreciate hearing comments gbout theem.

The Editorial Starf

ny
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350 Years of Indestructitle Friendship ‘
i B. 0. Dzhimbinov '

Three mndred and fifty years ago a decisive historic Suraing
point occurred in the 1if uf the Kalmyk people--voluntarily it entered ;
the Russian nation. This ncteworthy date is being observec on 22.23 ,
‘August of this year as a great celobration of the Kalmyk people and of
‘the entire working class of the iutonomous Republic, as a celebration of
the indestructible eternal friendship between the Kolmyk people and the f
grsat Russian people and the othar psoples of the Soviet Unlon.

, When they first came frcm China the Kalmyks called the tremepdws
spaces between the Don, Volga and Caspian the "steppe of good hope™.

‘And they were not m.Lt.;ken! Now, on this trememious territory on which
the Xalmytskaya Autonomous Soviet Socilalist Republic haz daveloped, a

new 1ife is in full swing, M1l of patrioiic inspiration and the desire *
to gladden the great Fatherland with new progress in the full-scale :
building of coaminism. j

"I love the Kelmyk steppe, full of poetry and baauty", wrete our:
contemporary Vitalily Zalrutldn. The Kelmyks, whose forebwars more than
tiree centuries ago forever linked their fates with the fates of the !
great Russian people, love their steppe with a particular ilial love.

The prospectc opaned by the Twenty-First Congress of the CPSU and
which have found a striking expression in the Seven-Year Plan of full-
scale building of coammnism in the Soviet Union svoked unprecedented
political entimsiasm and gave rise to an increased industrial ou*ut
ameng all the workers of tns Rerublic.

A truly great goal gensrates rreat energy. Each new day whicn
we live after the historic Twenty-First Congress of the Farty brings us

newer and newer facts on how the ideas of the Congress are inspiring and

elevating Soviet people to self-sacrificing laber, tc gloriocus deeds.

Look into any soviiicz or kolkhoz at the present tine, any emter-
prise or structurs of this Republio amd you will see the passiomate
labor enthsiasm of people who with thelir deeds are responding to the
resolution of the Congress, are makdng their modest contributions to the
successful accamplishment of the tasks of the Seven-Year Flan.

Under circumstances of general entlmsiasm and unforeseen grouwth
of the activity of the working ¢less of the Kalmytskaya ASSE prepara-
Ions are being made to obcerve & glorious end notewarthy date in the
history of the Xalmyks —— the 3150th anniversary of the vcluntary eontr-
ance into the Russian nmatian.

" e

The Xalmy i are a people of Mongolian origin who have an old
cariginal culture. Under the name of "Oyrats” their faorebears led a mig-
ratory farm of 1life in the northemand nortlwesterm portions of Chdna,

vhich were at that time cilied Dxlsngariys (Dilmngariya or Zyungariys




emw g:.t)-.ummmm-m' which means when translated,
In the wicile of the l4th oentury, when the Mongolian dymasty,

vhich also ruled China, was founded, dissemsion ard discord bagan withd

mmmmnmmmw alpdm which led to tae formae

itimot;mlt&tudeofindnpmdom

! At this t.'uo. ntrmmngolhntnbw Teor- 3, Lhoshut

|
Mongolian word widoh when translated means "aliled" "neighbor® "ally"),
Then, ths Tsoros tribe divided into two: syun-gar and derbet, and the
‘tribal alliance was given a new nams, “Derben~Oyrat" (Derbei is the Mond
igoldan for four. *Derben-Oyrat® means quadruple allianes, that is, an |
{mﬂlhmottourtﬁb«). \
In 1437 tho chief of the Oyrat Alliance, Togon', succeeded in |
mmmmmmmmcmtm.tmmynu. :
However, ths Elyuts wers g0 mmerous taat 'mrthqjomedthaoyra"
uanmmmumtobocmod ‘Cbshmpﬂmmrta'"(hld.nf

t

meummnmmmtspmum rc:vugm,l
' for their indepenient nationsl existencs, for freedom. In the X :
- the Oyruts, led by thedr captain, Khan Esen', mshodthoatunling ;
|£mdwa@-ddmlmmmwﬁdﬁmwdmoftho
' heavy faredgn yoks, thaytmmdthoirmmds;nrﬂontdﬂt&y gum'n-

nent,
l

Mngtwpriodofdmlmtoithepmormmum
p‘ut caprain Ecen’, the son and sucoessor of the chief of the Oyrat
' Alliance, Togra', unatothetm. Professor A. M. Pozdneyev writes:
'Bo&nguadc:thocomolofthocmmkhnida thoOyraismnotm.ng
‘until, in the mlddle of the 15th century, the enterprising and active
 Emer! appeared in thedr midst. Le cambined the Oyrat gemaratioms into
" a s'ngle alliance, and under his leadsrshdp the Oyrats extended thesr |

| canquests to the Great ¥Wall of Chinma! (mmw,
mwnummlofthommtryotmum.l , Part 224,
Ros. .

The pext one-ard-a~-half centuries ~- fram the middie of the 15t4
to the end of the 16tk certury ~ ware a time of development of the |
Oyrats. During thds period - movemsut of the tribes began in different
Mmhsm@dmmwrmanﬂmtmmd :

cattle. ‘
One part cf the Oyruts, mamaly, the Khoshmts, moved towards the
South, and gradually reached Tyan!-Shan', .nd then they swept through
these mountains, conquered all of Knlunor and extended their nomadio
oamps to the Righlands of Tibet. Another part moved to the Fast,
crossed the Btssin, and spread out over all of Alashan'. Finally, the
third part, the Torguts and Derbets, went to the Nortiarest, te the
trenendous uninhatited speces of Siberia and the Transurals.

"At toat time the Oyrets," writes Professar A. M. Posdneysv,




hied over the entire area from the shores of tre Caspian in the West |
.to Alashan'! in the East, and from the Urals in the North to the bow

of India in the South. This power made it possible for them subcequents
ly to comquer also Lastern ™wkestan, and at the end of the 17th century
'to extend their conquests to all of Mongolla...therefore, the time of
Khara-{ila and Batur Khun-Taydzhl is mainly the period in which the |
‘Oyrats were in power. This power wi acquired exclusively by the real-!
‘1zation of their unity and the most complete solidarity between the ;
tribes included in the alliance. Despiis the tremendous areas which !
now soparated the Oyrats they were constantly in the clozest familiel !
‘and political relations, ard none of them taought of separating frcn his
‘alliance, any moro than kho-Urlyuk thought of doing so vwhen he rdgrated.
to the twundary of Russia® (Zurnpal lindsterstva Prosveshcheidys, 1888,
Ia.rt 22‘4‘, hOS‘ 3"“)0

The histor.c facts, hmmever, indicate that the Xalmyk toibes and
clans, in swvite of the plans of the leaders of the Oyrat Alllance, de-
cided to link their fate forever with the Russian Jatlon and with the
oreat iwussian people. Thelr “ecaring a part of Russia was entirely vole
witary. '

At the ond of the 16th and the beginning of tha 17thL cer.turies
large groups of Oyrats separated from the main mass of the peuple (hence,
their name "Kairryk" which means “"one who has separatea®) and went to the
steppe areas of Sibaria and the Transurals, t¢ the horder of Russia. The
first groups of Kalryks appeared on the banks of the Irtysh and other
Siberian rivers at the end of the 15th century. Moving gradually towards
the West, in the 1630's they approached the Volga.

This long migration fram one continent to another -~ from Asia
*o Aurope ~- wos completed in 1603-1609 by an outstanding event in the
1ifa of the Kalwyk people, its voluntary en*rar~e into Russia. In the
vear 1603 Tsar Vasiliy Shuyskly received the [ ambasesdors, who
asked that the llryks became Russian subjects.

The entrance of the Kalmyk pscple inte great and pov rerful Rust
was the only correct decision under the conditions which had been
created historically and was of tremendous progressive significance.

sy voiluntarily entering the Russian lation, the kKalryks, by the
same token, aoquirad a real, true {riend, the'. own reliable dafender
ani rrotector in the Iussian people. iron that time on the safoty of
the Ralmyk people was assurad; the danger of enslavunant disappaarad;
favorable opportunities were created for the cconailc and cuitwral
caranication with the great Assian people :.l with the other peoples
=0 ussia; & road wasz opened toward a new, better lifc. The fate of
the {almyk people was fundaxzentally chanzed. The Xalxgyk and Russian
seonles united 0 a3 together te seck the road to happiness, to true
srotharhcod and equaiity.

"Russis 1s actually playing a progressive part with recpect to
Lo Zast..l.dt is playing a civilizin; part for the "lack ard Caspian

~a% and for Central Asife..", Frgels wmrote to Mar. in 18<i. (¥, Marx
and . EJ‘I,:P.J.SQ 'N'Q;K:!. Vol. m. P&g\% 2.11).
‘mphasizing the benelficial prezressive significance of tais out-
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istanding historical event -~ the voluntary entrance of the Kalmyks into
ithe Russian Nation .- we should not forget the colonizing resctionary
policy, against the people’s interests, which was pursued by the tsarist
‘govermment with respect to minorities, including the Kalmyks, This was
a pelicy of merciless oppression of "foreigners®, in which tsarism
bitterly put down any attempts at expreasion of national originality.
It was not for nothing that shortly after they became part of the Russ
‘Hation the Kalmyk people created the following apt saying: "The marsh
hawk tore itself loose from the dragon’s maw but fall into the sharp
claws of the two-hmaded eagle®

, After coming under the sharp claws of the colomizers, a considerd
uble part of the Xalmyks in 1771 under the leadership of Khan Ubssha |
even decided to leave Russia and return to distant Dzhungariya. In the!
periodicsl literature much has been writter about the return of the ;
Kalmyks to China. The great Russian poet A. S. Pushidn also wrote about
this event: ™Between the Volga and the Yalk, over the vast steppes of
Astrakhan! and Saratov the peaceful Kalmyks, who had left China under the
patronage of the white Tsar, migzrated. Since that time they had served
Russia truly, safeguarding its scthern boundaries, Russian inspectors,
taking advantage of thelr simpleness and tneir removal from the center
of govermment, began to oppress them. The complaints of this good and !
peaceful people did not reach the heads ol the govermment; becoming :
impatient they decided to quit Russia and secretly bargained with the
Chinese govermment. It was easy for them, without arousing suspicion,

1o migrate to the bank of the Yalk River. Suddenly,  3¢,000

covered carts, they crossed to the other side and extended over the
Kirghtzian steppe to the border of their previous homeland® (A. S.

Pushikdr. Collection of Worke in 8 Single Volume. Moscow, 1549, Page

8?3)0 ’

The tsarist govermment, despite its eclonizing character, showed
a progress.vely greater ‘nterest in maintaining good-neighbor relations
with the Kalmyks, which was brought about by palitical necessity (safe- -
guarding of borders in the Scuth of the country against restless border'
tribes). The tearist govermment definitely counted on the Kaluyks as a
quite considerable power capable of carrying out the tasks entrusted teo
it. It had & hMgh regard for ths military qualities of the Kalrmyks. :
For the Kalmyks had long been glorified as éxcellent horscemen, as strong,
brave warrdors who had wmsual physical endurance. "In their horseman.
ship the Kalmyks were better than all other Asiatic peoples ard were
fiarce and dangercus enamios" (X. G. Prozritelev. Ihe } Pazt of
ur Falavks (For the Hundrsd Yearas Between 1317 and 1912). Stavropol?,
1912, Page 22). This is why "...from the very beginning of their exist.
rnce in Russia the Kalmyks were actually a border arrye The Russian
governnent, taking into oonsideration 1l the advantages of this location
of the Xalmrks, ™ry cleverly used their military asrvicee..." (li. G.

Prozritalav. W (For the Hundred Years
Satween 1812 and 1 . Stawvropal!, 1912, Page 22).

The patronage of this gre .t power not only did away with civil
»ars and attacks from without among the Xalmyk people tut a.so predeter-
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‘nined their entire 11b.=equent fate. This is how the Kalmyks began to
come up to the high level of adminictrative and spiritual culture of thef
igreat Ruessian people.

The friendship between the Xalmyi: and the Russian peoples was j
hardened in the ficht against a common foe of tsarism, in the flame of |
‘the people's uorisings led by Stepr. lRazin and Yemellyan Pugacheve It
vac cemented in battles and campaigns undertaken topether for the
defense of the Russian land arainst foreign invaders. Togethe - with ,

wssicn soldiers the lalmyks defended the inviolability of the tuadarias
of their new country, Russia, under the lcadr*rsh;m of Peter The lirst, !
“uverev and Kutuzov, ‘

Up to the present day there is a sayin- comnen among the ralnvks:

”’bn" rmet onee and becanme acquaintances; they met twlce and became

iem°“ Friends are made only when they open their learts to

other, live in frankness, vwith attitudes of sincerity toward ench otiners
Lany personc Ubn have had ooportirdiics to come into contact Ath thenm
have written zbout the cincerity and coodness of the lalrmykse Tne
attraetive and senclicent f~aturec of thc Mussian character are well
knovne However, whilo the friendship of tnese peoples was cemented by
blcod sped togother in defense of their commor Fatherland, this true,
irdesiruetitle Driecpiohip was in time converted intc a brotheriocz of
the two C'COplf;‘un

The Falmyk cavalrv participated with Russian soaldier: in many
campaiysns for the defensc of the Russiar lande iEsteory -- 2 great
chronicle == has preserved the very important cocunents coout the par-
ticipation of 30,000 ralqvk horsemen widor the leadercidp of Peter The
First in the "efeat of the Jwecish fdng Charles 77 during the
Lattle of Poltava (1709). Durinc the Jeven Years! iiar betueen Russia
and Prusria three ‘.:i-;\*,'i. cavalry regiments were armeng wie first to ornter
Jeriine This feat of the Yalrmyk cavalry hoc —esn T -1t Ar conge:

clliows o pogm abwt how th» [Alyk coldier served
! the bargrer of A0 Vsldar brother!

o~
toils Nurtrer of how the nalrprks ander
~

ve amd gooerlows Toder suvergy, the terror of
. N1 eanad;
e g - .

Lrece cavalrs reclrents c"'\rr' t amcelven with sleory in the
oy »f Dol oo tho awsilan veoplt acsainst fhe rapclooraz forler. At
that tirma the troope of the RNirst raln ‘: ?.eg'”..e;‘.t Siotin nanhed Ctlone
“elvos vartiswlarly.  Tho comnandor o" thiZ re ciment as avardod ool
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all those territories from Tsaritsyn along the Rivers Volga, Sarpa, Sal
Manych, and Fuma and extending alemg the see and other places in whioch
their forebears had thedr namadic cemps, with the exception of those

which have already been granted by a specific xase® (N, G. Prosrite-
lev. (Per the Hundred Yems Between 1812
and 19)2). o ¥, 1912, 37)e .

The Kalmyk people, however, taat is the masses rather than the

soldiers who were given awaxrds, led a painful sxistence. They were ur
the dual yoke of tsarist calonizers anl ®*their feudal aristocracy --

Noyons and Zaysangs." Tsarism based itself on thess latter as well as o

their true services in its colonizing policy. lawlessness and slavery,
ignorance and lack of culture -- this is what was given to the indus-
iirious Kalmyk people under tsarism. "The sntire pest of your psople
ii.s a contimous chain of suffering”; this is how the great leader of the
'working class V. I. Lenin oharacterized the bitter past of the Kalmyk |

,people in Jm address to "Kalwyk hrothers®. (The newspaper ;
’

)

dated 2+ July 1919).

Expleited by Russian landowners, by local feudal lovds (Noyons
s.nd uiys&nga) and by the clergy, the Kalmyk woriing people welcomed the !
‘October Socialist Revolution sntlusiastioally, and along with other i
peoples of the country stood up for the defense of its great conqnest.s.,
In the terrible days of 1919 the great Lenin appealed to the Kalmyk ;’
.penple. The words of the ingenious revolutionmary leacer, V. I. Lenin,
iinepived the Kalmyk workers at large to glorious desds 4n the fight for:
;the regime of ths Soviets. |

The Cotober Soclalist Revolution, the CP, and the brotherly
assistmce of the Russiun people gave nsw life to the Kalmyk people, ;
lcreating the necessary conditions for complets development of its ecor
onw and its distinotive national oultw e,

The Kalmyk people began to build a new life confidently, joyously,
comi.d.ering themselves full-fledged masters of thelr own fate, and happy
creators of a soclalistic way nf life. :

During the years of the Soviet regime there has been a radical |

change in Kalmykiya. D.lringashertpsrlodofﬁmlthssmdeahis-g

‘toric jump from a backward patriarchal-feads) order to a developing
‘socialist repudblic.

The Kalmytskaya Auntonomour Republioc has ocsst its lot in with the:

friendshlp and great family of the Peopler of the Scvist Union, where
‘thare i’ not and carmot be any place for national disunity or enmity.
‘This Republic has become righer and better svery yecr. lHowever, the
‘hitlerite horde inveded the Soviet Undion and began to destroy and dev- -

Re

utato everything whioh hed been created 2during the years of the Soviat
Again, the Kalxyk people along with all sons of this mmlti-

uuom.l coantry roce to the defense of their beloved Soolalist Father-

land against the Fascist invaderes. The Kalmyks showed thems 1w to ba

~staunch patriocts, true defenders of the Fatherland. They did quite a

fou ¢ deeds. The words of the oaths taken by begatyrs [heroes of .
falklors/ from the herodc popular epic *Dehangar" becaie an exhortation
to combat for tha Kalmyks during the days of the Secand World War: .




{ "We shall comwdt our lives to the points of our spears.
f Our farvor we shall dedicate to our country.
! We shall bare our breasts and we shall give our hearts,
, And for our people we shall shed our blood to the end.
But never will a Kalmyk retreat
From an eneryy after seeing his immense army.
: Never will his tongue lie,
‘ Never will a Kalmyk be a coward..

More than two years ago, on the decision of the Leninist Central;
Comittee of the CP the national autonomy of the Kalmyk people was re-
stored; all the necessary conditions were created for the rapid recreae
tion and for the development of the economy and culture of Ralwykiya.
Thanks to the Leninist national policy, contimous assistance and con- -
cern by the CP and Soviet Government the workers of the Republic have
made considerable progress. The total rmmber of sheep, the main resource
of the Republic, has bLeei: lncreased by 90C,000 head and has reached
‘2 300,000 in the past two-and-a-half years. In the same time the rumber
of cattle has increased from 93,000 to 136,400. In the past year the
‘hard workers of the fields of the Republic have prpduced a rich harvesi,
bave given and sold the country 11,600,000 poeds [5ne pood = 36 pourxis_]
of grain instead of 4,000,000 poods provided for by the vlane The Re-
public of Kalmykiya has considerably ovarfulfilled +the plans for the
first halfwyesr of 1959 in the sale of meat, wool, milk, eggs to the
govermment, cccupying one of the leading places in the Russian Federa-
tion.

A national song avd dance ensemble, a dramatic theatre, a scien-
tific research institute of language, iiterature and history, an insti-
tute for the advanced training of teachers, hurdreds of schools, clubs
and other cultural-educational institutions have been created and are
operating.

Ivery year the assignations for the needs of public education and
cul.tural-ecucational institutions are being inereased: clubs, librariass,
culture palaces. The cadres of intelligentsia, who have come {rom the
people and are associated with the people and give all their efforts and
knowledge to the people. are growing. This is one of the most important
results of the cultural development cf Soviet Kalmyldya. The graatest
acnievement of soclaiism is the new spiritual countenance of the people
of Kalmyidya.

During the vears of the Soviet Regime an entire group of Kalmrkiyan
writers and poets has developed whose works sre published not only in
their native language but also in Russian translations. This ic a
briliiant, original, talented literature developing freely and :m a2 All-
blooded manner, which sidllfully combines the best traditions of the
pomlar oral creativoness as well as the traditions of its written ;en-
oral Mongollan literature, which has its roots in distant antiquity, i-
the culture of China, Tivet, and India, with the teazhing of classic
and Soviet litorature. The founder of the literature of sccialistic




realism, VMaxin Gorky, that ingenious Russlan writer, has been a true and
constant friend of the Kalmyk writers, their advisor and menter. In the
last few ysars five books of a literary ﬂmmchm i
(Teyegin Gerl) have been published in which the more !
authors are included. These almanachs and other collections and books
Iof Kalmyk writers represent their unique oreative report for this glor- .
dous anniversarye. 3
In the friendly and powerful fanily of pecples of the Soviet Unidn
the Kalmytskaya ASSR, the workers of which are building a commnist 5
'soclety in 3 seif-sacrificing manner along with all the peoples of the 2
Soviet Union, is growing and strengthening, carrying out the magnificent
plans for the historic Twenty-First Congress of the CPSU. f

t
. !
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Tes. Ko Korsunkiyev

Public Health of Kalmyiclya During the Yeam of the Soviet Regime

i Prior to the October Socialist Ruyvolution tae Xalmyks were one of
*the moat backward and oppressed pecples of tsarist Russia., Not only
1andowners and capitalists but also the Kalmyk cleryy ~- priests -«
interfered with the ocultural growth of the Kalmyks. Poverty and severe
exploitation, religious stupefaction anl ths lack of wadical aid wus
1aading to the slow ard ingvitable extinstion of the Kulmyk paople.
Among the Kalmyk populction frequently epldemics of natuwral smallpox,
‘cholera, plague raged, which took thousancs of hmmar iives, The chiid
mortality rate was particularly high. The Kalmyk alergy, knowing the
‘backwardness of the peopla. its superstition and customs, used evary
case of human diseas: for purposes of its own enrichment. The priests
‘Mtreated” the patient with quack and charlatan remedies, and when the
patient died, they said to the relatimes: "The spirit of the dead per-
.son has gone too far,and therefore it cannot be returned”

\ An infectlous disease, once having arisen in one family,

‘spread rapidly to other families and thrcughout the villages. Epidend.os
‘gave rise to pvanic; entire families went awny wherever tho eye could sed,
leaving the pataents at the mercy of fate. Antiepidemic and prophylacs
tic measures were not taken. The result of this was a reduction of the
‘Kalmyk population by 17,864 persons in 1910 ty comparison with 1897.
Pricr to 1911 there was & not a single physiclian in the Kalmyk
:gteppes. Only one physiclian was assigned to Kalmyidya, the Inspector

.of the Astrakhan' Governor, who remained in the City of Astrakian! withe
out making any visits. Only in 1911, 1912 did the tsarist zovermment
open five hospitals in the Kalmyk steppes in what are now the villages
‘'of Yashkul?, Liman, Privolzh'ye, Milyye Derbety, and in the City of
Eliste and 13 feldsher stations. In these 15 medical institutions a
total of four physicians and 13 feldshers /physicians! assistants/ worke
ed, among whom was the first Kalmyk, a midwife, T. I. Scgayeva, still

in good health. This mumber of medical woriers could not give timely
assistance to the populatlion scattered ovsr the la.rge steppe territory.

In 1916, in the center of the Kalmyk Steppe in tsokhorsidy
Ulus [In ulus is a semi-nomadic graup related by kins an epidemic
of natural smallpox ccourred. In 191821919, when A was oooupied

by the White Army and robbers of the "green banc " un epidemic of typhws
broke out. An spizootic of anthrax which occurred at this time destroysd
3 tremendous rumber o cattle, the only source of survival of the nomads.

The majarity of women deliveread at home through the aid of sor-
coress-zddwives, and pathological deliveries, as a rule, cuaused the
deaths of the parturient women. Stillbirth, prematurity of the fetus,
and inflammatory diseases during pregnancy with all possible camplica-
tions up the point of puerperal sepsis were common phenomona.

Aftar the Ootober Soclalist Revolution the life of the Kalmyk
people began to improve rapidly. In July and October 1919 the great
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founder of the Soviet govermment V. I. Lenin signed two speclal decrees
"Restoration of the Kalmyk Cattle Husbandry” and "Improvemsnt of the
Agricoltural Life of the Kalmyk Pecple®, which played a tremendous part
in improving the material situation of the Kalmyk workers. The govern-
ment assigned the necessary fumds for the expansion of medical aid to
‘the population. During the period of destruction and starvation caused
bty the Civil Wer, emergency measures were taken for increasing the med-
ical system. Even in 1920, a decree was adopted cencerning the forma-
tion of the Kalmytskaya Autonomous Oblast, s by Chairman of the
VIsIK /11 Union Central Exscutive Committeg/, M. I. Kalinin, and the
‘Chairman of the Council of People's Commissars RSPSR, V. I. Lenin. The
iday of creation of Kalmyk sutonomy was the date of birth of the Soviet
Public Health System in Kalwyicdiys.

: Here, the public health organisers were the physicians Dushan,
'"Tovetikov, Luldn, Solarov, Tanin, Kolesnikov, Popov, Yerwiliny, Meshe !
.cheryakov, Moichanov, Konoplev, Timoshkayeva, Bskeysva, Mukhlayev and a
‘mnber of others. i

{
; The Farty and Goverrment gave considerable attention to health~ '
/Amprovement measures in the Kalmyk steppes. Every year, the rumber of ;
imedical institutions and medical workers increased. In 1930, in the
'Kalmytskaya Autoncmous Oblast there were 15 hospitals, 12 outpatlent i
‘departments, 4 dispensaries, a trachome dispensary, 20 stations for the:
'control of trachoma, 45 feldsher stations, 10 sanitary-epidemiological |
iinstitutions, and 1 sanatorium opsrating. In the therapeutic-prophylace
‘tic institutions there were 230 physicians, feldshers, midwives and
[Peiriy I T8 !
‘ At the begimning of 193% a 120-bed hospital was opened in Elista,
" Therapeutic and sanitary-prophylactic institutions began to make
‘efforts to control tuberculosis, malaria, trachoma, dermatovenareal and
‘other disease: which had previously flourished in Xalmyklya. \
: In the vamtrol of socizl diseases great assistaice was given by
_axpeditions creaved on the decision of the Soviet Govermment and sent
‘to Kalmykiya. In 1925, the expedition of Professor Berlin worked in
‘Kalmyldye; in 1923 an expedition worked under the direction of Doctor
.Zhelyabovsily on the control of tuberculosis; in 1930-34, a special ex-
‘pedition operated! in the Village of Yashkul' for the contral of dermato~
vepereal diseases. The physicians Osetrov, Krasnoshchekov, Lipatov,
Merkasov and Lidzhiyev workad in the lattar expedition. ;
In 1937-33 an expedition under the direction of Doctor Uryvpln
.did successful work on the contral of tpachoma.
‘ Threough the de of the TsIX Union Central Executive
Comeitteg/ and the SNK /[Council of People's Commissarp/ USSR caied 25
‘December 1933, "The Organs of the State Sanitation Inspaction® a State
Samdtation Inspection was organized in the epldemlc-contral department
of the Oblezdrav [oblast hsalth department/. Beginning with that time
better planned methodical epldemic-control measures began to be taken
in K&llvkiya. !
Thus, widle prior to 1933 a ssnitary-epidemiologloal group cSone
sisting of one physician and one physiciar's assistant worked in the
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!symm of ths Kalmyl Oblzdravotdel [oblast health department/, after
'this decree by the 2IK and SNE SSSR a sanitary-epidemiologioal servica
was oreated in the “almytskaya Oblast which included the physiocians
Mukhlayev, Kartushsv, Korsunkiyev, Lukin, Konoplsv, Shapko, Meshcher-
uyu'ov. Tsvetkov and others.

| It should be noted that at te toe the majority of physicians toock
an astive part in sanitary-spidemiclogioal work. Through the common
iefi'orrts of epideminlogists and physicians great work was done on the
lcontrol of malaris. As a result, the incidence of malaria decreased
lshm'ply Tms, while in 1934 4,565 persons sick with malaria were re-
'oortlad in the Oblast, in 1935 tere were 6,605; in 1940 3,000 persons,

By the end cf the 1930's eight nlu':h-control stations worked
i4n the oblast (inciuding one ohlast station), and there were 43 tular- |
‘amia~-control detachments, A great part in the tularemia-control mses-
urss was taken by the physicdians F. K. Voy, Ye. E. Kharitonova, A. G.
‘Meshoheryakov, A. M. Ganchev, M. I. Kalinin, ard others. :

During these years plague epizootics which had hitherto been wide-
sproad in Kalmykiys were eliminateds Thedlimination of them wns accom- |
.plished by the personnsl of the plague-control organization .f Kalmid,yi
‘whigh began its activity in 1927.

: The change of Kalmyks to a sedentary mode of life comtributed to,
,.a mdnction in the mass morbidity from different infectious diseases, ;

Aftor leaving his nomadic tent, the Kalmyk left his uncultured state
um:i 1mny diseases, and became an active builder of a new life, socialism.

In 1940, in the Kalmyk Rspublic there were 29 hospitals with 665
‘tels, 13 gynecological and padiatric consultation offices, 16 outpatient
dap.;rtmnts oparated by physicians, 5 dispensaries for the contrcl of
soxlal diseases, 14 sanmitary-epidemiological institutions, 56 feldshar-
mideife stations and 2 sanatoria operating.

Assignations for pub’ic health were increased every year. While

4n 1924 public health organs spemt 404,300 rubles, in 1935 this rumber '
‘inareased to 15,600,00C rubles. :

The smooth-running wedical service to the popmlation of Kalmykiyh
wa3 interrupted by the Second World War. On the temporarily cccupled

Aearritory of Kalmykiys, during the period from August 1942 to tha be- '

ginning of 1943, the majority of medical institutions was destroyed.
“he pepulation of these regions remained without any medical aid. Ep- .
iderics of typhold and typhus fever and other diseases broke out. Mrom
the first day of liberation of Kalmykiya by Soviat troops measures were
faken in the Republic for the most rapid restoration of the system of
nedical institutions, for the elimination of «pidemics and the render-
ing of medical aid to the population.

In a camparatively short time eight rayon hospitals wers opened.

The Qista City Hospital with a polyclinic, cutpatient departments

opernted by physiclans and the work of the State Sanitation Inspection
and sanitary-epidemiclogical inatitutions were renewed: The ontire
somildetion participated in the difficult but beneficent work on the
resioration of the system of medical institutions.

A major faetar in the twrning point, bringing about a tremenduus
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'develonment of all branches of the rational economr of Kalayiiys, in- |
clmirg the fleld of public health, was the histcric resolution of the l
[CC CPSU and the wkase of the Presidium of the Suprame Soviet USSR cone
;cerning the fermation of the Xalmytskaya Autonomous Oblast, which in |
1958 was converted into the Kalmytskaya ASSR. !

In the last three ysars the Soviet Government has aliotted more
%upds for the public health of Kalmykiys. While in 1957 6,000,000 rublés
were allotted, in 1958 this number was 22,656,000 rubles; in tne c\.rmr\t
‘year, 1959, 30,166,000 rubles.

‘ While in 1957 42 hospitals with 820 beds, 40 nurseries with 800
beds, 146 feldsher-midwife stations, 11 sanitary-epi.demiolcgical stat- |
‘lons and 15 other medical Ainsiitutions were overat'ng in the Oblast, '
in JuWly 1959 therc were 5l hospitals with 1:07 beds, 45 purseries
with 1,000 beds, 3 speclalized hospitals with 100 beds, 8 outpatient
departmente, 12 sanitary-epidemdological stations with laboratories and:
about 10 cther medical institutions operatinze. In the City of Zlista

a repudlic children's hospital with 75 beds was opened; the bed system
vas erlarged in the republic hespital and tuberculosis dispensary; in
many rayon hospitals the children's nurseries and kindergartens were
enlarged,

' Great prospects are being opened before vublic health of the
Kalmykiya AS3R in the forthcoming seven-ysar period. In this time s
tuberculogis hospitalwith 75 beds, an infectious disease hospital with
50 beds, a city hospit~l with 100 becc, a lying-in home with 40 beds,
intarkolkhoz and rayon hospitals will be opened. Measures will be
woriked out for the reduction of the incidence of cases of tuberculosis,
‘brucellozis, cancer, cardiovascular diseases, on the protection of
rmother and child. A combination of operations will also be dewsloped
directed at an increase in sanitation culturs in inhabited places, in
domestdic 1life and in industry, directed t.oward the development of phy-
sical culture and athletics. By the end of the seven-year period abomt
450 nhysicians and 2,000 medium-level med?csl workers will be working
in th2 Jepublic.

The youth is working in the glorious arry of medical workers
alongside the distinguished physicisns who have glven many years to the
«»ork of public health. DRussian physiclans and native physicians who
have been able to bacome specilalists onl;’ because of the Scviet Regine,
are fighting for iuman life.

The Twenty-First Congress of the CFSU has confronted the Soviet
Deople with the respectable task of building comminism in the Soviet
Union. The medical workers of Kalmykiya, who arc standing on ruard for
the hoealth of Soviet people, will be in the ranks of fighters for
comandsine
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;rayons of Rostovskaya Oblast, Kalmytskaya ASSR, the northern rayons of
Stawropol!skly Kray, part of the Checheno-Ingushskaya Autonomous Re-

:oblasts, which in a methodalogical respect are serviced by the Rostov
:Plague-Control Inctitute. We shall mentlon the remaining portion of th

al'kov. I+ Ehe Ivanov, K. S. Karpuz:\.d.. I. Z. Klimohenko
and Do T. Shiryayev

Thee\mrontsumuthamguaFomintheNMtcupunmd
! Problems of Its Further Study

i As is well known, the plague focus of the Northwest Caspian,
‘within the limits of which cultures of the plague microbe have been
‘isolated from rodents and their ectoparasitee, amounts to about 20
‘million hectares. It includes the southern rayons of Stalingradskaya
Oblast, the right-bank rayons of Astrakhan!skays Oblast, the eastern

{ s Po Mronov, I, S. n-nk‘r.le K. Shishkix, P. I. Shiranovioh, B. G,

public and the plain regions of Dagestan.
In this article we will deal chiefly with the territory of the
Kalmytskaya ASSR, Astrakhan!skaya, Rostovakaya and Stalingradskaya

focus in the Naorthwest Caspian only as necessary, consldering the im-
possibility of separating it from the entire focus as a whola. .
The f4rst epizooties in the focus among the rodents began to be .

-recorded in 1913. Since that time, for 25 years, until 1939 they were :

noted almost every year, although the degree of activity of the focus

in its different parts varied considerably in different years. f
' !

In tine 1920's and beginning of the 1930's, apparently as the
result of expansion of the ploughing of virgin territory andincrease in
the census of inhabited places around Stalingrad, the northern boundary
of the focus dipped approximately 40-50 kilometers to the scuth, where-

‘a8 in the western and southwestern directions the focus successively

and quite actively expanded, as the result of a displace.ent of the :
bmmdary of the are: of distribution of the sousliks in this direction.

By 1932, that is, in nine years, the bourdary of the enzootic
territory had movacto the west by more than 120 kilometers in various
places, snd tc the soutlwest, by 200-25% kilometers.

Mrom 1928 through 1932 the epizootic among sousliks extended in
the same directlon in various places by 100 or more kilometers, where- :
by this "movement" of the plague pathogen proceeded as though vn a
solid front, excluding any doubt of the fact that we were dealing witb
a relay method of tre-smiision of the plague micwobe.

By 1933-193% the total area of the entootic territory of the
focus amounted to more than 14,500,000 heotares. Successful control of
the territary of the foocus in the lortlwest Caspian was pessible be-
cause a relatively dense system of plague-contral institutions (atations,
departments, and epidemiclogioal detachments) had provided for method-
ical chains of irvestipgations with the saim of searching for the bodles -
of dead rodents as well .. investigations of many lundreds of thousands
of rodants and their egct.parssitea in the plague-conizal laborataries.
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I Beginning with 1933, at the decision of the goverrment, mqm:j
lation measures of tremendous scale v.are begun against sousliks as the
lnin sources of the plagus pathogen; these in principle were solid cl
ups of territoriss, whereby csrtain areas were treated five-six times
|or more. Thds 1ed'to a subsidence of the bulk of the fosee. Theooss
icultures of plague microbe in the period bsfore the war were isolated
An Stalingradskaya Oblast in 193%; in Stavropol'skly Kray in 1936 in
[Rostovskaya Oblast in 1938; in Kalmytskaya ASSR in 1938,
g After a prolonged interruption, in 1946, cultures of the plague
microbe were again isolated from sousliks and their fleas in Chernyye
Zeml3 in the environs of Naryn-Kmduk. In subssquent years .infected g
‘redents and their fleas began to be recorded to the south, north and
sast of Naryn-Rhuduk, whereby not only sousliks were involved in the
epizootics but so also were sand rats, house mice and jerboas. 5
' Apparently plague events in the Checheno-Tngushskaya ASSR and the
Plain region of Dagestan, where cultures of the plague pathogen were ;
isclated for the first time in 1950 and the last culture was isolated in
195, ware in direct genetic comnection with eplzootics in Chernyye
Zemli.
: The possibility of penetration of the plagus pathogen to the
South of the K'wma River (into the Nogaysk Steppoguspocifically from
Chernyye Zemli could be substantiated by the following considerations.
‘The Nogaysk Steppe borders directly on Chernyye Zemli, and the practi-
.cally dried-out Kuma River at the present tims cannot serve as a serious
obstacle either to roderts, which are active throughout the entire year,
or to sousliks in the summertime, without mentioning other wild mammals.
In addition, consideration should be given to the fact that the ecologi+
‘cal conditions for the rooting of plague, at least for a comparatively
short time, have arisen here, in all probability recently, becauss in
1927 the bulk of the Nogaysk Steppe was free of sousliks (P. Sviridenko).
Subsequently, the boundaries of the area of distribution of sousliks
were gradually axpanded, as the result of the active utilization of the
steppes for the grazing of cattle and the regression of the Caspilan Sea,
Of more than a 1ittle importance in the establishment of this
part of the focus was apparentlv ihe fact that tremsndous rumbers of
cattle have passed hack and “-:th aver tie Tnaysk 3ternes in the vast

~,

voeare “or the -.irnose of snantinc *'m wintaer ir the ra-ion o
Tlarre Texid,

The relatively rapid suppression of plague in the southeastern
portici of the focus in the Northwest Caspian in the post-war period
was possible, once again as the result of extermimation measures taken .
here against sousliks and sand ratse® To the north of the Kuma River
culturos of the plague microbe have not been isolated for five yoars;
to the south (the plain ragien of Dagestan), for three years.

Naturally, this short period is clearly inadequate for speaking
about the abssnce of the plague microbe on the territory of the focua
at the present time. We cannot help but take into cunsideration the
fact, for example, that in the environs of Naryn-ihuwuk a recurrence of
Plague was observed in 1946 after an eight-year intarruption.

e torm Tsand rats fanlutee  pead gord rate ard tedn/
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It 1s also nacessary teo make a search for the plague microbe in
ture in the most careful manner with the application of gll possible
thods of bacteriolsgzleal investigation of rodents and their ocotopars-

ites. However 4t would be a grest error to permit the standard appro-
mwmmmmuJ;Muumarmmm of the focus.

ed on the ac.'umlated eiperience in work conducted by a large mmber

of investigators and on the history of ths Zicus we should, first of all,

distinguish the areas in whish chisfly the existence of smoldering foci
of plague infection is possible and thy areas in which the rooting of
the pathogen for a long time is possible in the event of penstration,
that is, areas vhere there ars objective conditions for a plague encoo-

tic.
= We have already pointed out that in Stalingradskaya Oblast plagud
.cultures have not been isolated for 25 ysars; in Stavropal'skly Kray,

23 years; in Rostowakaya Otlast, 21 years. It would be an error to be-
ldeve thet here thare are still residual focl of smoldering episcotioca,
We can speak only of the penstration of the plague microbe here from
those portions of the foous where it has possibly bsen preserved in
5natum

|
The same may be said with respect to the considerable territory
or Kalmytskaya ASSR ani Astrakhanskeya Oblast. In Stepnovskly and Za.p-‘
adnly Rayons of Kalmy’skaya ASSR epizootics have not been recorded for }
more than 27 years; in Yergeni, for more than 25 years; in the environs ;
}of many inhabited places located alcag the right bank of the Volga i
'(Chernyy Yar, Staritsa, Vetlyanka and others), 27 years; in the o:rv‘.\.ron7
chenotqavsk,Zlyam.anyk 22 years, and others. !
We can hardly doubt the fact that on the greater portion of the |
~foous of the Nerthwest Caspisn thers is ro plague microbe. Presarvat&o?
‘of smoldering plague foci to the present day is possible in the eastern
portion of Chernyye Zemli, in Frimor'ye and in the Nogaysk Stappes.
In these areas the maximm attention shomld be concentrated. ;
: Aside from many years of work on the extermimation of sousliks |
and, lster, of sand rats, for a long time another, very important pro- |
cess has been ococurring -- ths progressive reclaiming of virgin and ;
waste~land steppe for farm land. '
| In six years (194s1950) the area of critivated territory in five
sastern rayons of Rostowskays Oblast has incrersed by almost two times.
Wndle in 194 the total ares of cultivated turritory amounted to 33%.509

'hectares, in 1950 it had increased to 648,400 hectares. Before the pere

iod of collectivization of agriculture in the Sal'sk and adjacont

sieppes a total of less than ten pervent of the territory was plowed,

vhereas at the present time in Zimovnikevsicly Rayon, about 60 percent; -
in Dubovskiy Rayomn, 45 percant; in Rmsortnensicly Rayon, about 40 percent;
in Zavetinskiy Rayen, 30 parcent. In Stalingradskays Cblast and in
Krasnoarmeyskly Bayon the total area of plowed territory amounts to aare
than 40 peroent of the territory;: in Mishne-Chirsily Rayon, more than
70 percent; in Veroshilovakiy Rayon, about 50 percent: in Xotel'nikovexly
and Xalachevskiy Rayen, about 60 parcent; in Gorodishchensikdy Kayon,

60 percent. An even greater percentage of ploughing of virgin territory
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»occurs in Staevropollskly Kray.

] As the result of the increasing intensification of agriculture
the steppe lamiscape 1s becoming progressively more varied. Cultures
.ot cereal crops and fodder grasses, irrigation and watering canals, oak-
'groves and forest-steppes, melon fields and orchards, gardens, vineyardd,
ponds, and others over a considerable portion of the territory have div-
1ded the settlements of sousliks into a miltitude of small focl, which ;
‘even when thers is a high cenous of the animals in them, certainly cannoﬂ
provide for the rooting of the plague pathogen for a lung time,

There is no doubt of the fact that mass extermiration of saushka
i‘or a long time aniactive agrioultural activity of man has led to com-
plete elimination of the most important czases of the natural focaliza-:
tion of plague in the tremendous areas of the Northwest Caspian Regicn. ?'
! At the present time, the boundaries within limits of which the .
rooting of the plague pathogen 13 possible, have been considerably '
narroved and cannot go beyond the limits of the broad massils of virgin:
steppes which have still been little reclaimed by man in an agricultural
vespectse In this group are the central and southern poritlien of Yergend,
Ancluding the eastern poritiom of Zavetinsldy Rayon, Cherryye Zemii, the
rayons of the virgir steppes to the South and Soutiwest of Chernyy Yar
and Yerotayewvsk, Primortye, the Negaysk Steppes, and certain regions of -
the plain portinn of Dagestan. Beyond the lirdts of this taritory
methiodieal search for the plague microbe has lost its significence. ;

For the purpose of giving a besis to the problems of studylng the
fecus in thre Northwest Caspian retrospective consideration of tiae char-
acteristics of the course of the epizoctic progress in various natural-
‘nisterical regions is of great immortance, bocause on the basis of it
+the methiods of erizootological investigation of the territory shoula be
determined.

The history of plague events as well as the ecologlcal charccter-
istice of roderts and their ectoparasites are evidence to the effect '
that acute and diffuse epizootics which spread relatively rapidly and
which provided for the plagte enzcotic when there were exitensive terri-
tories with a rizh sousliik census present wers characteristic cf the
bulk of the focus {Yerceni, Stavropollsidye and Saltski'er. «v
barks of the Volgz/,.

Once again, it shoald b2 noted that in part of this terric
which has been little or not at all reclaimed by aprdcuiture {the som,h-
srn and caste-n portiorns of Yeigeni, the banks of the Volza, ihe larpln~
sk and Tergeni Steppes and adjacent areas) t%~ cc. -us of sous iks and
thoir fleoas has already long been restored to the degree which cbtainod
during tho period in which the active epizooties sccurred. Tasrefore.
in these nlacez the main facters for plague onzootaic and conditions for
acute and diffuse epinooties are precent; only the pilagie amisrcue is
absient, if this latter punctrates into tnese territorios bhe pocsihility

of occwTarce of a “conﬂar;ration" of epizootics which can inciude large
areas, 15 net ruled cule In Chermyyve Zemli and in the lerays:c steppe
L retural eonditions ard ocologieal characterdstles of spasliks and
theis fleas ars such as to permit the gupposition of ovrolonsad existences

18

g




|of amoldering foci of the infecticus disease in nature. It is suffic-

jlent to mention that in the period hefore the war the last epizootic in
’Chermrye Zemli was recorded in the environs of Naryn~Khuduk and the
first epizootic in the post.war period was also ncted thers (1946).
P"imor'ye. including the il'men-delta region, occuries a kind of inter-
mediate position in this respect. The variety of rodents and ectopara-
sites, their high degree of mobility provide for the possibility of .
‘occurrence of diffuse and active epizootics and at the samn time the f,
axistence of bilotopes similar to the bilotopes of Cherryye Zemli aseures .
the possibiliiy, at least in the western portion of the rayon, of the '
relatively prolonged existence of smoldering foel of plague. ;

These are the main theoretical premises which should be taker in-
Eo sonsideration in the further study of the resicual infectivity of t‘ze

(075133 1 X

The probles of plague-control institutions of the lortihwest Cas-
pian lies in giving a definitive answer to the following guestion in the
next feur-five years: do smoldering foci of the infectious disease
still sxist in these places in nature? However, we are not sure whether
with the exdisting methods and scale of work we can successfully solve
this problem with which we are confronted. Zxlsting methods and scales
of operation provide for the detection of relatively acute epizootics,
where bodies of deed rodents can be encountered on the surface of the
ground and where the percentage of infected fleas is quite high. However,
local smoldering foci of infection can readily be overiocked. A simple
arithmetlecsl calculation shows how low is the probability of cetectin
single infected rodents and their ectoparasites. Usually, the araa
which is under the supervision of each epidemiological detactment amounts
to about 500,000 hectares. If we assume *hat during the spring-switer
season the epidemiological detachment investigates 2,000 rodents and
1C,000 ectoparasites where there is a density of 15 animals per hectare
and a1 total rumber of ectoparasitas of 1,000 per hectare, it turns out
that the laboratory investigates one rodent ocut of almost 4,300 and one,
flea out of 50,000 1living on the territory of the detachment.

laturally, during the next few jaars in those places wnere the
preservation of smoldering plague foci is still possible it is still
assential to increase, by at laeast soveral times, the range of investi-
gation of rodents and ectoparasites per unit area. This will be possible
only if all the plague-control departments ccncentrate their efferts in
trhe southsastern portion of the foocus.

At the presant time, on that pcrtion of “ne territery 2f the Torthe
we3l casplan, which in a methodelogical respect is subordinate tn tha
Lontov Institute, there are eight plarmie-control institutions, ineludir:
*he epidemiclogl ca.l group of the 3talinerad ALfiliate of the ~ontor
Irsuitute and the lista Plague~Control itation. The Stalingrac :pider-
attorieal Jroup, tne Tundutov, devetinak, Yenotavavss Cenartrent., and
“he ilista Flague-Control Station investigate territaries for ~iish an
a~ate course of tihe apizoctic procass nas hesn ciaraltarictic ia th»
past. In addition, a considaradle part of this territary (Staliiyrad:sis
ara Dhlast, Dudosidy Jlayon, the westezn vortion e laverinskiy ad




gnauontmmm rayons of Rostovskaya Oblast, the Zapadryy and Yashaltin-
1 skiy rayons of Kalmgytskaya ASSR) can no longer be considered enzootic
'areas by virtue of changed natural conditions. On the remaining terri-;
;tory serviced by these institutions, where there are conditions for the
irooting of the plague microbe, in the event of its being imported from :
;without, as has already been noted, no epizootics have been recorded for
.more than 20 years, ‘
, Naturally, in the future the relatively uniform study of the ;
: focus which has been undertaken up to the present time will be absolute-
'1ly inexpedient. Beginning with 1960 a considerable reorganization of
;the work 1s essential, based on the considerations stated above. !

The general trend of the work should consist of the gradual cons;
centration of efforta in the southeastern portion of the focus, in the .
‘area of recent eplizootics at the expense of a correspording reduction
of the scale of operation in that portion where there are no conditicns:
for the rooting of the plague pathogen or where epizooties have not been
‘recorded for many years straight and cannot be detected by epidemioclog-~.
‘1cal reconnaissance on an ordinary scale. All the departments mention-:
‘ed above should, even in 1960, to a considerable degrse go bDeyond the
‘1imits of the territory serviced in 1959 and participate in the invest~.
‘igation of Chernyye Zemli and Primor'ye, either by means of sending out
‘epidemiologleal detachmsnts or by means of the organization of investi-:
gation brigades with the aim of reinforcing the epidemiologlcal detach~-
;ments, which already have a suitable materiel basis.
‘ The Stalingrad Epidemiological Group im the future should under-
take the study of rodents and ectoparasites only if information about
“the death of rodents is received.
' The Tundutov Plague-Contral Department should study the southern
portion of the territory;: the Zavetinsk Department, the eastern portion;
the Elista Station, the eastern portion of Yergeni and the adjacent
plain; the Yenotayevsk Department, the southeastern and southern; the
Volga Dep.rtment, the western and southern portion of the territory
which they service. On the territory of ths Tundutov and Zavetinsk
Departments and the Elista Station (within the limits of the Yergeni
Heights) an inveatigation can be undertaken only during the period of
dispersal and settloment of young sousiiks, when, as plague events have
“indicated in the past, epizootics have developed among them for the
most part. The entire remaining territory is being lnvestigaied from
the time of awakening of sousliks from hibermation until their mass
hibernation. In places of combined settlements of sousliks and sand
rats the investigation is conducted throughout the year.

Methods of epizootologlcal reconnaissance should also be differ-
~entiatad, In those places.where the occurrence of acute eplzootics is
nossible (Tundutov and Zavetinsk Departments and the Elista Station)
the main methods should be a search for the bodies of dead rodents ard
the investigation of fleas col soted from the rodent holses. The main
attention, particularly in drought years, should be given to such bio-
topes as the bottoms of ravines, the fringes of cultivated areas, the
banks of estuaries and others, where sousliks concentrate in large
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nmubers. Therefore, in these regions the plague-control institutions
ars conducting work simllar to that of zooparasitological detachments
or groups prior to the dispersal and settlement of the young sousliks
iwhich have the aim of studying the rodent census, their distribution
iover the territory, and in some cases also that of taking the census of
'sctoparasites, chiefly migratory fleas. Where necessary, these detach-
ments or groups can collect material for bacteriologlcal investigation.

After the dispersal and settlement of the young in these places |
»work is being conducted similar to that of extensive epidemiological re«
connaissance detachments, the problem of which i3 the detection of acute
epizooticw. The principal method is collection and study of migratory |
'fleas (species identification of them is not obligatory) as well as of |
:the bodies of rodents. On the remaining territory, where by virtue of !
‘natural conditions the prolonged existence of smolder plague foel is
possible (Chernyye Zemli, Primor'ye, the Nogaysk Steppe) a study of 1live
‘ing rodents is also necessary. In other words, on this territory epid-:
emdologicel detachments of the examination-investigation type should be.
-operative. Their problem is simultaneous work on extensive epidemiolog-
4ical reconnaissance and detailed study of the enzootic conditions, in- |
‘cluding a search for smoldering foci of plague spizootics.

The mein attention should be given to places in which there are
‘herds of cattle and strips over which cattle are driven. Zach plague- .
‘control department and epidemiological detachment should, very carefully,
make vp a general plan of operation beforehand and establish tentative .
‘placcs for the collection of finld materiel for bacteriological investi-
.gation and for chain inspectiont. Thereby, it is essential to avoid
uniform coverage of the territory by inspection. The study cf the rod-
ert and ectoparasite census according to the data of previous years and
epizootological evaluation of the territory with consideration of the
history of plague events in the region are made the basic of the plan.
‘The greatest attention should be given to places with a high rodent cen~
sus, places of recent epizootics, junctions of landscapes, and others.

Above, it has been pointed out that the general tactics of work °
of the plague-control orgarmizations of the Northwest Caspian should cone
sist of the gradual concentration of efforts o:.. *the epizootologlecal in-
spection of the southeastern portion of the focus, in the region of
recant epizootics.

As the first step in thls work it is advisable to organize six
large epidemiological detachments located at Yashkul!, Adyk, Khalkhut,
Basy, Naryn-Khuduk and Artezian on the territory suboNimte to the
Rostov Plague-Control Institute as early as 19€0. In each epidemiolog-
ical detachnent (chiefly in Artezian and laryn-Khuduk) there should be
ne less than three-four search brigades, not counting brigades for the
study of the rodent census, 50 that the number of investigated rodents
and ectoparasites can be increased by two-three times as against the
usual number in the plan.

In accordanc: with this, there should be an increasec in the lab-
oratory persconnel of epidemiological detachments. The capacities of
the epidemiological detachments should be increased partly frae the
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Tandutowand Zavetinsk Departments and the Ellista rlague-Control Statior.
In these departments and at the station it is sufficient to organize
one inspection brigade, which before the period of dispersal and settle-
jment of young sousliks will make obsurvations of the rodent census and
during the pariod of dispersal and settlement will switch over to epiz-
ootological inspection of the territory.

The total tentative scale of operation of the plague-control or-
xganizations on the right bank during the first ysar of study of focus
‘can be repreaented in the following fornm.

! oy ™ -
! o | HHCRO HeCar
‘ @ apomnonyuuuc lq“"“" Lm" ”Bnnnuux

[ = AOBSHHMI | CACAOBRHR

l

! 2 ySpekaenns ; FPuayBOR | (ra) '“..‘.’?[T.'." !
: 1 Saucruncxan naBopatophs - 1% 1200

: 2 3asernuckoe 14O - 1000 12000 {

3 Tynayroncxoe YO - 1000 12000 |

; 4 Ueproaemeanckoe 140 W00 1500 40000 |

i 5 Funraenckoe IHO 1600 1500 20600 .

f 6 Mpusoakckoe YO 200 1500 20k '

! 7 Auzusonckoe 14O R} U 00 i

! 8 Xaaxyruucknii 2.0 RYVY 1300 kTN :
Y Fumyavckut 3.0 L] 1500 RTIVY
' 10 Azuxcsanit 3.0, 2000 oy 30000
: H H-Nyaykekuin 3.0 4000 1500 IV
. 12 Bacunckut 3. O. 3000 1500 300G
13 Apresnauckuit 0. 4000 1500 40000

A. Y¥o.; B. Flague-Control Institutions; C. No. of Rodents Investigated;
D. Chain Inspections (hectares):; E. No. of Ectoparasites Investigated. .
1. Elista Laboratory; 2. Zavetinsk Plague-Control Departments; 3. Tundu-
towFlague-Control Departments; 4. Chernyye Zemli Flague-Control Depart-
ments; 5. Yenotayevsk Flague-Control Departments; 6. Volga Plagne-Con-
trol Departments; 7. YandykiPlague-Control Departments; 8. Khalkmuts !
Epidemiological Detachment; 9. Yashiml! Epidemdological Detachment, 10.
Adyk Epidemicloglcal Detachments; ll. Naryn-Kmduk Epidemiological De-

taciment; 12. Basy Epidemiological Detachment; 13. Artezian Epidemio~
logical Detachment. .

For the purpose of assuring a larger volume of work in 1961 and subse-
quent years it will ve necessary starting with this year to begin a ,
search for and preparation of beses of operation for additional epidemio-
logical detachments in the southeastern portion of the focus which will:
begin to opsrate in 190l. The rnumber of thesa epidemiological datach-
ments which may be orgaxized through further reduction in insupection
operations in the more northerly and westerly regions should be gradually
brought up to three-four in aadition to those existing in 1960.

Another means of intensifying operations is not ruled ocut either;
this lies in the gradual n-om year to year, :\.ncrease in t‘xe onpacity of
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various ¢pidemiological detachments,
As far as extermination cperations against sousliks are conocerned
in the small volume in which they were conducted in recent years they
ckn no longer check the process of recoverv of the souslik census. In
addition, almost all epizcotic places have been treated three-four-fiwe
*ti.ms. Essentially the area located to the west of Naryn-Khmduk (the
Antsr camp of the "Erasnyy Partisan” kalkhos, Dar-Tsubu), has been
treated only once. .In the next few years here it will be advisable to
conduct operations for the improvement of the baiting metihiod of control
of dousliks and simultaneous destruction of rodents and their ectopara-

Isites. In subsequent years extermination opsrations against sousliks
'should be planned only in the capacity ¢f an epldemiological reserve :
‘over a scale of 50,000-70,000 hectares for each station. (We cre speakd
iing here about the northern part of Prikum'yes As far as the Nogeysk
‘Stespe is concerned, there, possibly, extermination operations are also:
‘necsssary according to the solid clean-up principle).

Observations of the cenzus of mouse-like rodents and sand rats in
‘the next few years should be left at the p-esent scale. .
; An incregsed census of small mouse-like rodents particularly !
should serve as a signal for concentrating atteution on them armd for |
,mdtching laboratory operatiors to mass investigation of them. X

There are no longer any indications for conducting field and i
vill.nge deratization and insect elimination for plague-control purposes.
:on the greater part of the focus of the Nortiwest Caspian Region. In .
‘the future these measures should be planned chiefly only as an epidemios
loglcal reserve gs well as by way of rendering practical assistance to
s:mitary-epideld.olog:.cal stations: ;

In connection with the reduction and, in the future, the cmate
cussation of extermination operations aga:\.nst rodents on tbe right bank:
o the Volga a considerable rmmber of specialists will become avallable,
‘These cadres should be utilized for reinforcing the epizoctologienl 3
inspoction of the focus as well as for operationy on the elimination of:
the Jolga-Ural Focus of Plague, which was provided for by the resclutiod
o the Saratov Conference of Plague-Control YWorkers of the USSR in
Nuovember 1938,
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Plague Epizootics on the Territory of the Kalmyk Steppes

The Kalmyk steppes along the Caspian 3ea between the
volga and the Kuma, including the Yergeni Heights, have
long been unhealthy with respect to plague. It comes from
authentic sources that an epizootic of plague among wild
rodents vas first found here in 1913. From that time until
the 3econd Jorld sar cultures of the plague pathogen were
lsolated repeatedly in many places of the territory being
described (see Table 1l).

Measures connected with the elimination of the natur-
al plague focus in the Jorthwest Caspian affected the Kalmyk
steppres to a lesser degree than Rostovskaya and 5talingrad=-
skaya oblasts or Stavronol!skiy Kray because of the tacti=
cal plan of the souslik~control work. 7Thus, territories
endemic for piague in the rayons of Rostovskaya and Stalin-
gradskaya oblasts from 1934 tarough 1953 were subjected to
repeated souslik extermination overations and were consider-
ably reclaimed by agriculture. Plague epizcotics among the
rodents here have not beén recorded for more than 20 years.,
The situation is different on the territory of Kalmyvtskaya
A33R and on the right bank of Astrakhanskaya Oblast where
the extermination of rodents has been conducted mainly
along the fringes {(the delta and the Volga rezion) of the
focus, whereas the central portion (Chnernyye Zemli) remained
untreated until 1346, The activity with which these terri=
tories were reclaimed by men was also low, which has in tie
past afforded the basis for assuining the possibility of
preservation of plague epizootics on this territory. The
correctness of our prediction was entirely confirmed some-
witat later. In May 1946 the physician V. .. Proshchenko
isolated the first plague microculture from sousliks caugnt
in the region of Naryne~Khuduk settlement by a blological
test. oubsequently, in a period of a monthh another 13 cul=-
tures were isolated in the sanme places; of these 10 were
from living sousliks, and three were from souslik fleas.

Un inspection of the adjacent torritories no epizo~
otics were found., It should be noted that the census cof
sousliks and jirds in 1946 was low in the epizootic reogion
(see Table 2).

In 1947 two epizoctic regions were found. The first
was in the region of Naryn-Khuduk settlement, that is, on
tiac territory where an epizootic had occurred in 19406; the
otuer was in the region of the sixth siding of the astraikhan'
xizlyar railrocad (55 kilometers from Jaryn-ikiuduk settlcuwent).

in the same year ten cultures of the plague microbe
perc isolated; of these three were froan livinz souslics and .

e . ———
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I—_ Table

L.

R

Plague Bpizootics on the Territory of the Kalmyk Steppes.

i Hasnsune Haceaennoro nyukra, |
; i palone xITOpPOTO YCTAKOB-

Jara

i

Ot xoro shiaeae;
KyAsrypw mcalyan-

’ ACHS SMHICOTHN VyMbl INHI00THI TeAR QyMM
I 2 R 4

1 x, Kucesenxa PocronckoR obaacrs 1913 Or cyeanxon
2 . Koros PocronackoRt obaacru 1913 Or cycanxos
3 ¢. 3aneroc Pocronckofl ofaact 1913 Ot cycanxon
4 x. Knuknno Pocroackoft o6aacty 1913 Or cycanxos
S x. .\napees PocroscxoR obaactd 1913 Or cycanxos
6 ¢. Toprosoe Pocronckoft 06aacTH 1913 Or cycanxos
7 x. Hectepos Pocroscxoh obnacts 1913 Or cyeanxos
N ¢ 3asernoc Po:ctosckofl 081acTu 1914 Or cyeanxos
9 x. Kuceneana Pocrosckoi obascru 1914 Or cycanxos
it x. Koros Poctosckoft obnacty 1916 Or cycanxon
11 ¢ 3asetnoe Pocronckofl ofaacty 1913 Ot cycarxos
12 ¢. 3anernoe Pocrosckof obaactu 1916 Ot cycanxos
13 ¢ ®eaocecssa Pocroscxod obaacry 1923 Ot cycauxos
14 ¢ Auankn ([lapa Byavk)® 1923- 1924 Or umuieft
(rpebeHituxonoft
necHBNKH)
15 ¢. [IpuoTnoe 1924 Ot cycauxos
16 x. Anryumncknft xipya 1924 Or cycaukan
17 x, Baxcwn-Llexe 1924 Ot cycanxos
18 x. Hunbsa 1924 Or cycaukon
19 x. Qassua 1924 Ot cycanxoa
N x. Mywapos 1624 Or cycaukos
21 x. Eypara 1924 Or cycauxon
22 ¢, Mamie JcpBeri 1924 Ot cycanKos
RN 13n1yro|o 1925 Ot cycmxon
24 x. Onennueno 1925 Or cycanxon
28 x. Jbauxosy 1925 Or cycruxos
26 ¢ Hers 1925 Or cycanxon
27 x. Typyw 1925 Or cycanxos
28 ¢ flnauny 1926 Ot cycanxes
29 Xaron [Hacosa 1928 Ot cycamon
W on Yaau Xesuy 1928 Or cycanxos
1925 Or cycanxos

31 ¢. Rerasuxe

*The names of fthe inhabited places are given according
to the map of Xalmytskaya AS3R, 1940,

(It will be noted that there are four columns, each of waich
is numbered from left to right near the top and there are nuwr=
bers from one to 72 along the left-hand margin of the Table.
The headings abovoe the herizontal numbors mean the following:
1ls No; 2. YName of inhabited-place in the area of which - -:

)
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rihe plague epizootic was found; 3., Date of
From what the plague pathogen cultures were

1
epizoctio; L. |
isolated.

——

Go=

ing down in column foir it will be noted that with the ox=-
ception of the words spposite No. 14 and 67 all the other

sources are the same, namely, "From sousliks";
No. 14 we have "From mice,

cinus])

ing designations, namely

opposite

" (crested jird [Meriones tamaris=
opposite line 67 we have "From Mice".

The remain-

5 those in column two will be given

at the end of the Table,
' '
l} 2 | 3 l 4
|

32 x. Xapaycyn 14925 01 cyeIHNnes
33 x. WapaGyays 1925 OT cycanxos
34 ¢ Basapuor 1928 Or cveankos
35 x. AusHcxuit 19% O1 cycankos
% ¢ Tynayroso 1926 Or cycanson
37 Xaron Yypow 1926 O1 cycamxon
38 r. Jancra 1927 01 cycanxos
49 . Boskecenckoe 1928 O1 Cycaunos
40 r. Jamcra L ] Or1 cycanxos
41 ¢, Keryavra 1928 Ot cycankus
42 Apwas-Baaxa 1928 Or cycaHkon
43 c. Tpomuxoe 1928 Or cycanxos
“ x. rlmyl'BH-'lKﬁ 14928 Or CYCAKKOB
45 c. Shwxyas 1928 Or Cycadkos
46 c. [lpwornoe 1929 O1 cycsnsas
47 ¢. Maxwe Jlepbern 1928 Or cycanxos
48 c. Tynayroso 1929 Ot cycansos
49 x. fipamnd 1929 Or cycanzos
30 x. Yeprxoso 1929 Or cycamxos
51 Kawyxoso 1929 Or cycamxss
52 =. Bparw 1929 Or cycannan
53 r. Samers 1929 Q7 cycanxos
34 c¢. Kerymra 1929 Ot cycanxon
3 x. Yoayar 1929 01 cycanxon
S6 x. Apuaun 1979 Or cycamgos
87 c. Kspanmuuse 1929 Or cycaExon
S8 x. Basapun 1930 O1 CVCARKOR
59 Hmano 1930 Or cycamon
& ¢ Mpamruoe 1931 Or cycauxos
6l ¢, fmaara o O1 cycamkon
62 x. Kpacuas Muxeus 1931 Or cycanron
63 1. Nepsut Uepuocoscuud 1931 Or cycaxxos
64 c. Byprycra 193 Or cvcaunns
66 x Kpacuwh naprusasx 131 Or cycaunos
66 x. Bypuyan 1931 Or cycanxds
67 c. Bamants 1312 -1 O wuured
6 x. Yasx-Tyr 1936 O1 cycauxom
M 1 Yasu-Xeeun 11936 O1 c\cannod
70 x. Yassi-Non 1438 Or (vearxon
71 ¢ Rmamxx 106 O1 cyrndan

s Or (veamaine

72 Hapun-Xyays
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1. Kiselevka Hamlet in Rostovskaya Oblast; 2. Kotov Hamlet !
in Rostovskaya Oblast; 3. Zavetnoye Village in Rostovskaya
Oblast; 4. Kichkino Hamlet in Rostovskaya Oblast; 5. Andrey-
ev Hamlet in Rostovskaya Oblast; 6. Torgovoye Village in
Rostovskaya Oblast; 7. Nesterov Hamlet in Rostovskaya Oblast;
8. Zavetnoye Village in Rostovskaya Oblast; 9. Kiselevka
Hamlet in Rostovskaya Oblast; 10. Kotov Hamlet in Rostove
skaya Oblast; 11l. Zavetnoye Village in Rostovskaya Oblast;
12, Zavetnoye Village in Rostovskaya Oblast; 13. Fedo~
seyevka Village in Rostovskaya Oblast; 1%, Yandyki Village
(Shara Buluk); 15. Priyutnoye Village; 16. Anguchinskiy
Khurul Hamlet; 17. Baksin-Tseke Hamlet; 18. Chimbya Hamlet;
29, Dal'cha Hamlet; 20. Musharov Hamlet; 21. Burata Hamlet;
22, Malyye Derbety Village; 23. Tundutovo Village; <%. Olen-
ichevo Hamlet; 25, D'yaohkovo Hamlet; 26, Yasta Villayge; 27.
Gurum Hamlet; 28. Yandyki Village; 29. Khaton Dal'cha; 30.
Ulan Kheyechi; 31, Vetlyanka Village; 32. Kharausun Hamlet;
33. Sharabuluk Hamlet; 34. Bararnoye Villege; 35. Yamanskiy
Hamlet; 36. Tundutovo Village; 27. Khaton Churyum; 38. The
City of Blista; 39. Voznesenskoye Village; 40. The City of
Blista; 41. The Village of Kegul'ta; 42. Arshan-Balka; 43.
Troitskoye Village; hﬁo Gashun-Balka Hamlet; 45. Yashkul'
Village; 46. Priyutnoye Village; 47. Malyye Derbety Village;
48. Tundutovo Village; 49. Prishib Hamlat; 50, Chertkovo Ham=~
loei; 51. Kanukovo; 52, Braty Hamlet; 53. City of Blista; 54,
The Village of Kegul'ta; 55. Ul'dugin Hamlet; 56. Arshani
Hamlet; 57. Karantinoye Village: ;g; Bazarii Hamlet; 59.
Il'ino; 60, Priyutnoye Village; 1. Yashalta Village; 62.
Krasnaya Nikhen' Hamlet; 63. Pervyy Chernosovskiy Hamlev;
64, Purgusta Village; 65. Krasnyy Partizan Hamlet; 6. Bur-
chur.y Hamlet; 67. Bashanta Village; 68. Ulan-Tug Hamlet; 69.
Ulan<Kheyechi Hamlet; 70. Ulan-Xhol Hamlet; 71. Yandyki
Village; 72. Naryn-Khuduk.

8ix were from souslik fleas caught in the region of Naryn=Khuduk
soettlement, and one was from a living souslik caught near the
Sixth Siding. In 1947 the epizootic had a sluggish course on
small areas with a low souslik census,

' In 1948, a plague epizootio was recorded in 1k distriots
among rodonts, whareby in the epizootic sand rats, house mice
aend jerboas were involved in addition to scusliks. The epi-
zootio cocurred chiefly in the delta region of Limanskiy

Ruvon., It was also recorded in the region of Khalkhuta set-
tlsmont located 60~80 kilometers from the epizoctic points of
Limanskiy Rayon and 100-120 kilometers from Naryn-Khuduk sot-
tlement. In 1948 57 plague microbe cultures were isolated (seo
;lel“ 3)- : .

. ~ ~ o —a
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Table 2.

]
]

Density of Souslik Holes and Souslik Census in 1946

Hansenosanne vecta Taotiocs CPEXAR NICACTIROC T
ohice BaANRY @ fop Ha loen cveankor wa bora
> b N - —— (U -l - e - Pa— P -~
R
iX!apun-Xy:yx e e e e 8u i
" o¢, CeMEHOBCKBA « o o o )‘? 6 )
e, Byasunn e e e e e e 2 2.'4-
uc. 3easMa e e e e e 27 o
Pasneaa Ne 5 .. 2 2
- arneIr e 6 . . ® ‘)’
Payoesa Ne 7 R . 41 {2
Dirpess Ne 8 e Pt ;-4
1. Jensean e . a7 :_-.;"
fipoMpcansra e e . 55 .‘.: 3
Irexn Tunryta e e . 160 2

1. Name of Place Inspected; 2, Density of Holes per !lectare;
3« Average Souslik Census per Hectare; 4. Naryn-Khuduk; 5.
Semenovskiy Settlement; 5. Bul'chin Settlement; 7. Zel'ma
Settlement; 3. Siding No. 5; 9. Zenzeli Station; 10. Promy-~
slovka Viliage; 1l1l. Peski Tinguta.

Jespite tho considerable number of epizootic points
nere were no diffuse epizootics in 1943; ey were of a
focal naturec,

In 1949 in the area of the village of Yandylki a »lague
cuiture was isolated from a houso mouse. In 1951,in the area
of Venderevo village ono plsgue culture was isolated from six
crested jirds. The places at which epizootics wore foumd in
1945-195% are shown in Fig. .

ITu 1i55%, a »lague culture was isolated from jorboas
caugiit in tho area of the Villazo of Xurckenito. Tt should be

- notod that tho plague microbe culture cotained in this year
was at first anot typical and only subsequently acquired the
characteristic features of the plague microbe. Taez long time

. aceacd Jor ddentification of the culture delayed timelw. more
profound study of the epizcotic »rocess cit this territory,

Therefore, in a period of nine years 31 nlasue natho-
zon cultures were isolated; of these 30 or 34.% ncrcent wore
from living rodents (29 from sousliks and seven {rom other
rodents); 20 cultures were from dead rodents, or 2h.7 por-
cent; 12 cultures or 15.9 percont were from fleac taiken from

. roagent heoles (chiefly from souslik hoeles): a total of onLy ,

,
e
itiiree cultures werc found on fleas taken from nests

[ Ce .
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Column 2: 1. jer. (ten~=-living). Column 4: 1, Villags of

Kurchenko, 13 kilometers to the B. Column 6: 1., By the
physicians Fadeyeva and Shmuter,
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ils Astrakhan', . -
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amounting to 3.7 -percent. TFrowm fleas taken from rodenis

nine cultures or il.2 poercent wore obtainad, that is, 33.3°
percent ol the cultures woro obtained from sousliks and
bt.7 percent, from fleas.,

The fleas from which the plagua culture was isolated
are divided in the following way in accordance with their
species conposition: . tesquorum, 11, or 44%.0 percent;
~e Setosa, cight, or 32.0 percent; Opht. wvwolgensis, three,
or 12,0 percent; C. mokrzeckyi, two, or 3.0 percent; C.
laeviceps, one, or 4.0 percent.

It shiould be noted that 72 percent of the cultures
were isolated during the spring-swmer and oniy 23 percent,
in tue autumn and winter.

ve should noet eoverlook, at least in gonoeral ocutlines,
tie dotermination of plague epizootics cn adjacent terri-
tories Lroznenskaya 0Oblast and Bagestanskaya A3ISR,

Thus, accordinz to the materials of V. 4. Tor-Var-
tanov, in 1950, 70-50 kiloweters to the 3.4 of the sottlo-
mont of Zaryn-ihuduk, a2 plague epizootic was found i sous=-
1iks and 37 cultures of plague microbe wero isolated. In
1551, in approximately the same places of [{izlyarskiv Rayon
a new opizootic was found, and 11 cultures were isoclated,

In the same year, 20-100 Lilometers frow thie sites of eli-
Zootics of previous yecars, 112 »lagus cultures were isolated
oun thwe fterrifory of Jarsestanskays A35D.

In 1352, enizootics occurred on the territory of tae
Checlhieno~Ingusi and Dagoestan 2epurlics, during which
a large nutiser of plazuc cultures wvere also isolated froo
several specias of rodents and sctoparasites.

It is Lard to determiine thoe routes Ly which Hplague
came into theso places. Some claim thot it was Laported
fro: the regior of XNaeryn-ihwudnik by a relay mothod; othors
veliove that plague vas imported by douestic animals during
the driving of cattle; 5till others assume the »escibility of
existence of iidopendent focl of plaguoe there previously,
ifere, it i¢ important to note that the torritory of thc
Nozarsk Steppes is o part of the general natural focus of
Plague in the 3 Caspian resion.

ASs {ollows from the daia presented in the Table, on
the Territory of tho Halmytskaya .i33R and the rizht-danik arex
of astraitanskaya Oblast plague has aot been recerdod for a
totar of only Tive years. This period, suroly, is too small
for claiming that the Jdanger of plague has been oliainated
here. Therefore, in the future oxtonsive work nzeds ito He
done on the study of the status of plague infection in tae
focus with tihe use off the latest diagnostic metiaods of in=
vestigation. ‘This is a very important division of tihe work,
because the government has expended consideralle effort and
materiel for the climination of thc plasue epizootic. There
tis no doubt of the fact that in the near future, in connecte
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treo=planting, plowing of the earth, the production of gas,
the increase in the sizes of inhabited places and otlers)
ploague will e oliminated forever on this territory also.

|
ion with the reclaiming of territory for farming (watering,
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Me I. Levi, B. G. Val'kov, A. I. Shtel'man, Yu. V. Kanatov

Bxperimental Plague in Different Populations of leridional
Jirds

In the focus in the Northwest Caspian the main reser-
voir of the plague miorobe is the dwarf souslik [Citellus
Pygmaeus}], which forms uninterrupted settlements wiih a
stable ocensus on this territory. The sastern regions of
the focus are inhabited by jirds--meridional and crested
{ileriones meridianus and ieriones tamariscinus]; however,
these animals do no. form continuous settlements here. The
bulk of plague.miorobe cultures in the focus in the North-
west Caspian was isolated from sousliks and their fleas.

Only isolated cultures were obtained from jirds whereby the
finding of infected jirds always coincided with diffuse epl~
zootios in dwarf sousliks during the spring~summer, that is,
during the period of active existence of these hibernating
animals.

In the Volge-Ural natural focus of plague the main
reservoir, as has been shown in the work of i, P. lMiroiov
(1934%), is the wmeridional jird, whioch forms continuous
settlements with a stable census and together with its fleas,
Xenopsylla conformis and Ceratophylius laeviceps, maintains
the plague enzootic. The great mass of cultures in the Volga=-
Ural focus has been isolated from meridional and crested jirds
as well as from the fleas mentioned above.

In the focus in the Northwest Caspian the meridional
Jirds do not play the part of the main reservoir for the
following reasons: a) the mosaic nature of the settlements;
b) the rarity of interspecies and intrasrecies contacts; c)
the absance of actively migrating Xenopsylla conforis fleas n
this area vhichare responsible for the characteristics of
plague epizootics in some other foci; d) at the openings of
tie jird holes fleas are almost never present, whereas these
insects are oconmon at the entrances to the holes of tane Volga-
Ural foous jirds (Y. N. Bakeyev, 19583 XN. N. isakeysv and co-
authors, 1955; V. S. Petrov and i{. ¥. Shmuter, 1953; N. P.
Jdirenov, 1937; NX. P. liironov and coauthors, 1957; . I. Krye-
uchkov and coauthors, 1557; B. N. Pastukhov, 1953; Yu. .
Rall', 1933; A. N, Pavlov and coauthors, 1957). Yu. M. Rall’
and V. Ne Zedorov, V. 3. Petrov and :l. F. Shmuter expreissd
theonszelves on behalfl of the existonce of a sinsle wain ressmvor
far each separate focus of plague. The opponents of ths wview
presented, although few {(I. M. ilmzontov, N. I. Xalabuklov)
inpsi8t on the multinle-host nature of the natural plague foeoi,
particulnarly of the natural focus in the Northwest Casysian,

Therefore, the meridional jird which inhadits tho

3andy semidoesorcs of the areg bet.een the Velga-lral rivers
Lo . PN
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lplays the part of the main reservoir; in the steppes of thJ
Northwest Caspian region this speclss does not play any sig=-
nifiocant part in maintaining the plague anzootic. M. M.
Tikhomirova (193%), V. N. Lobanov and V. N. Fedorov (1939},
Ve M, Tuma.nskiy (1958’, A. I. Shtel'man and A, A. Rozhkov
(1955), 4. F. Shmuter and coauthors (1957), and L. 3. llala-
feyeva (1957) have shown that the meridional jird belongs
to the group of oomparatively resistant species, because
the majority of animals survived after infection with such
large doses as 10,000,000-1,000,000,000 microbes of plague
culture of a virulent strain. Simultaneously, pronounced
differsnses in individual sensitivity were noted: whereas
various animals died of the administration of 1,000 microve
bodios, ocart of the jirds survived after infection with
1,600,020,000 aicrobes,

The work of Ye. 5. Biryukova (1957) stands apart;
in her expariments only two out of 195 meridional jirds ine
fected uith doscs less thau 100 microbes survived. Ye. 3.
Jiryulrova found that ithe meridional jirds were no difl'erent
from crested jirds in their infectiou 3sensitivity; the
latter are considered to be highly sensitive speciec by all
investigators., This contradiction between the results of
Ye. 3. Diryukova's experimonts and those of the cther authors
hWas not been glwven s satisfactory explanaticn. lowever, itis
well inown that Ye. 3. Ziryuikova worked with meridional jirds
from the rigat bank of the Voelga, while all other investiga=
tors tasted jirds from ths left bank ¢f the river,

Ve e Rall! an” Ve N. Foedorev believe that "... in-
Iierent in every virus is a definite immunobiological struc-
ture which has been elaborated in the course of history."
It seems incrciible that various populations of the same
speciss can react uifferenily to an infectious principle,
Jlostor and .hite {quoted Ly V. A. J3arykin 1{1957)) infected
rats from diffesent places in India with plague, whereby tho
rodent: < the state of liadras, which is free of plazu
showod J7{ percent martality, while rodents of the old
plasgue Tocus in the State of Lanpory shaowed a total of 10
percent mortality. Jowever, it is net certain that the
authiors worites with rats which had suffered from plague in
nature. 1, S. Tinliey and Yoe. e Aleshina (1955) found that
dwarf souslilis of ths sterpe region are five=-eight times acre
suscoptible tu plague than scusliks taken from a dirferont
2lace. Tae lacik of simultaneity of experiments performed Ly
the authors and soms other errors veduced the value of this
vork somevhat. N. Ie Kalabukhov, . A. llokriyevich and 3. A.
"etrosyan (1959) found the differences in the ecolvgico-
physiolosical characteristics of different populations of
cortain species of jirus, whereby those characteristics wvere
investisated which, in the authors' spinion, may have a wear-
ins on tho suscepiibility of spodents to nlague. -
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In October~November 1958 N. I. Kalabukhov and A. I, !
shtel'man performed an orientative experiment of simultane-
ous infection of a small number of right-bank and lefte-bank
meridional jirds with plague bacteria {strain 297) in the
laboratory of ths Astrakhan'’ Plague~Control Station. The
infection was carried out only with large doses~~from a few
score to several hundreds of millions of microcbes. Of the
54 left~bank jirds 22 survived; at the same time, all 18
right=bank jirds infected with the same doses died with signs
of acute plague.

In the present work we set before ourselves tho zim of
studying the infectious sensitivity of meridional jirds of
the right and left banks of the Volga to plague under iden-
tical conditions, The work was conducted in parallel at
the laboratories of the Astrakhan' and the Blista Plague~Con-
trol stations. 7The adult animals of both populations of ap-
proximately the same weight (32~-k4 grams) and the same sex -
ratios wore infected simultaneously subcutaneously with the
same strains and the same dilutions of plague culture, ana
after the infection they were kept under the same conditions,
The jirds were caught in December 1958; the experiments were
gzsformed in January-March 1959: experimen%ts 1, 3, 5, 7 and

t the laboratory of the Astrakhan' Plague=Control Station;
experiments 2, 4 and G-~at the laboratory of the Elista
Plague Control Station. In the meridional jirds of the right
and left banks of the Volga in experiments 1 and 2 a study
was made of bacteriemia. The places at which the rodents
were caught aro noted in Fig 1, which shows the distribution
of meridional jirds on the right and left banks of the Volga.

The jirds were infected with strain 297 which had
been isolated from a jerboa in 1954 in the Nortlhwest Caspian
focus; witlhy strain 403, isclated from red-tailed jirds [er-
iones erythrourus] in 1958 in a focus in the eastern Trans-
caucasus; and strain 1042, isolated from a great sand rat
in the Contral As.atic Plain focus in 1955 (Table 1),

Afver a preliminary plating-out on nutrient agar six-
seven animals from the right bank and the same nunmcer of ani-
mals from the left Eink vare infected subcutanecusly with
cach dose-w {roma 10 to 103 microbial bodies. Calculation
of the 1350 vas made Ly the Reed and Muench wethod, vhiie tho
standurd deviations froa the figures obtained were calcu-
latod according to the Pizzi formula (shuordt and lerrill).

Mile in the oxperiments performed by tihe astrakhan'
Station the differonce in the LJlgg for both populations
amounted to a figure of approximately 20,000-30,000, accord=
ing to the Jdata of the Jlista Statlon, the sauwe figuro was
sowewhat loss than $7,000. The Jdifference in the average
‘life-spans of the jirds which died was considerable. shere-
as the meridional jirds from the right Lank died with a pice
jture of acuts plague, the left-bank animals, in tho great._...
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Fige 1. Area of Distribution of Meridional Jird in the

Region of the Lower Course of the Volga. A, Lourlaries of
area of distribution; B. Place at vhich jirds were caught.

'Tae figure 1. the oirole indicaves the rumber of the experi-

Jamt in whioh the jirds were used; [ that 1y, the figures from
~ through 8 on the map show this; the figures in ciroles ¢h
a7¢ been added by the translator, namely, 9, 0 and 11,

are appropriately desorided here); 9. Blista; 10. Astrakhan';
11. Caspian Sua.
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{;aJorxty of casos, showed distinct patxOIngcal chanres

(enlargement of the spleen, liver, lymph nodes, areas of
nocrosis and others).

-

Table 2

Siguificance of the Differences in the Infectious Sensiti~
v1ties of RighteLanl and Lef+-Bank Meridional Jirds to
©~ Plague (in Decimal Logarithms)

l

®

Moayaennue n SUKM o Cyuwe’
npnoro upera@ emro Oepera Paiua C1anaap:-

CHNX D1-

) 3 unuvg

1 . g I
. 8 ru up‘rnue . CTaIARDTHUC] B .| (ST
'“éj c) ez SN
1] 30uod C.3447 seH2 | bt 550 | doue2 o 0.8397
21 us4es” iu.am 50039 | Tud2 [ 4RT | 09%%
3 {

11660 +0.4062 | 6523 03962 | 43972 | v

1., No of Experiments; 2. .eridional Jirds; 3. Frow.: ths
Qisht sank; 4. Srom tue Left sank;  Se hDro; v, atandard

Jeviations; 7. Jifference in the LJ50, Ja 3um of standard
Qdeviations.

In all three oxperimeants the difference in the Ll.g
for the ieridional jirds from the right and left bLanks wis
aluost the saie, whereby it was wmapy times greoater thian tie

sum of tie standard deviaiions (that is, it was statistically

sicnifieant), The standard deviations ;gglwycro calsulated
from the vrizri formula=-losaritiys CO= ‘\O.’)Sﬁ: virore 0479
ts a ~onstant factor; a is the logarithm of the ratio
of vach successive dose ty tiwe previous one; R is the
once wotiween the lorarithns of the Lo 5 and the ldxg5:i n
the numoor of animals used for each dose.

The meridional jirds of the rigat bank belonz to the
subspocies Jor.oneos moeridianus noraiorwa fent, while the
moridional jirds of the Dosang regmion Lelon:: to tho suvstoce
ieu .leriones nioridianus Pall,, wiorear thc jirds of the cune
tral sandy arca near Ushtarsan boelon;; to tho subspecies Jerle
ones meridianus uschiaganicus Rwlle (Vinezeadov Gl ronuv),
In our exporiurnts, as is socoen from tio sclicia, ropreientae
tives of theso subsoecies were used. On the risht Lani of
the volgoa the weridional jirds ware causht in tureu piages;
on tho loft bank, i tvo.

, .3 also comared the infectious s»nsitivity of croste
pd jirds fro. the righut Lanii, velonging to the subspocies
e .

s

difrer-
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:leriones tamariscinus ciscaucasiocus 3at. witi crested jirdd
from the left bank, which belong to the subspecies lieriones
tamariscinus tamariscinus Pall.,; however, no definite dif-
feronces wore detected (Table 3).

Differences in the absolute figures for LDs¢ obtained
by the Astrakhan' and Blista stations are oxplained by the
different qualities of plague bacteria strains used in this
work. Strains 403 and 297 possess approximately the same
virulence for guinea pigs and white mice and different de-
crees of virulence for jirds (Table &), whereby those dif=
ferences proved to he statistically significant. The quan=-
titative differonces in the virulence of different strains
for animals can Re oxpressgd as the difference between the
logarithnms of L3*50 and LD“50. The differonce between these
figures can be considered statistically significant if the
differenco bvetween the LJsy logarithms exceeds the sum of
tihhe standard doeviations from these values. In other words,
the index of differences in virulinco is equal to
(1 Lols0-1g L)*sp)=(lg CC for LDlso+lg CO for LDZs0) (1f
the value of 1g £D5o is less than 1g L1250 their places are
changed).

In their virulsence for white mlice and juinea pigs
strains 297 and 403 showed no essential diflerences. For
meridional and crested jirds strain 403 proved to be no
less than 10~35 times more virulent than strain 297. 3Such
facts have not bee:i nreviously descrived for the plague
pathogen, wiaereac for tularemia bacteria, for examnle, it
is xnown that strains equally virulent {or white mice and

Juinea igs showed different degrees of activity on white
rats,

‘f1

Tor all species of animals tested the differences in
virulence weotween tho strains 297 and 1,042, 1,0L2 and 403
wors unitypical: for example, Strain 1,042 was 2.2 tiines
nore virulont than strain 297 for meridional jirds from the
left bank and 1.9 times niore virulent for white ndcse.
Therefore, the differences werce of a quantitative rather
than a jqualitacive naturo.

/o are inclined to explain the facts found from o
Liscorical staadpoint. The oxistence of plague foci In the
Zaspian rogion, in the oninion of Yu. ils Rall® (1950), haz been
Tor tens of willions of years. It may uo supposod that the
vopulation of meridional Jirds from the right banlk of the
volsga Las maintained the sonsitlvity te rplaguo characteristic
of the snncics, bocause thoro the main resorvoir of the plaruo
nicrove consists of the dwarf sousliks, while the narticipn-
tion of meridional jirds in opizootics is : raro exceptlion,
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Egend to Table b, pp 50=5t,7

l. 3pecies of Animal; 2, Guinea FPigs; 3. .Jhite :iice;
i, Meridional Jirds; 5. from the Right Jank; 6. ¥From the

Left 3ank; 7. Crested Jirds; 3. 1g LDsp: 9. lg of Stand~

ard Deviations; 10, Difference in Logaritlums of LJso; 1l1.

Sum of Standard Deviations; 12. Index of Jifference in

virulence; 13. The Virulence ./as Determined Twice; 14,

Antilogarithm of the Index; 135, Strains 3eing Compared,

At tihe sawmc tims, the population of meridional Jirds -
{rom the lolt bank of the Volga has acquired a neu propeity
in the form of resistance to plague under the Jinfluence of
continuously occurring epizootics. The effact of epizootics
cn the genotic structure o populations of meridional jirds
from the left bHank, in our opinion, can have two exnlana=-
tions. according to thie Tirst, the epizootics acted l1ike a
factor in natural selection-=~those individuals whiocn possessed
a somewhat greater physiclogical resistance to the disease
survived, whereas other individuals dieds In connectlon with
the continuity of action of this factor over generations of
the aniwals aun accumulation of propercies occurred which
contributed to the survival of the jirds during epizootics.
According to the second exnlanation, frequent contact Letiaen
the meridional jirds of the lef't bank of the VYolga and the
plague micrebe led to the formatiocn of a consideraizle segment
of individuals which had recovered from the siciness, as the
result of whioch rasistance to plague became a tralt whici was
transmitted by heredity.

Jdecause in historical times on the left bank of the
/olza apparently various indiviluals, and perhap:s entire
populations, existed which, for various reasons, were not
involved in the nlague epizootic, the parent pairs (males and
famales) in a certain percentage of caseg wvare of different
qualities :/ith respect to the level of resistance, as %the
rasult of “hich the subsequent generations also chowed pdro=~
nounced individurl deviations uith resnect to tiae rositstance
level, It is thoreby »ossible to explain the conditioen of
the loft-lanik ponulation at the nresent tize where, anon:
aertdional jirds various individuils are oncounterod vulen
dio from the administration of rolatively low Joses of the
2lazue microue. The resistance of meridional jirds of the
lefy bank of the Volga in our exveriments cannot 30 osrlainod -
Dy the [act that they have recovered frow plasue, Docarse in
tho Volza=lJral {ocus, Lecause of tho influence of umany yoars
of rodonteosxtornination oporations, »la-un micreLe culturos
aavs not Daon lsolatel either from rodents or ectoparasitacz
since 1)5< at'ter the oSt intenze investigation; in the Joe
sang area they have not Lean isolated since 1541, The
Ayverace longths of 1ife of tluese anlmals In nature acount
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Comparative Virulences

Table 4,

Bacteria for Certain
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r:; three=four months 1f we consider the inheritance of |

acquired resistance to plague possible it may be supposed
that this trait possesses specifiocity. For checking this,
experiments were perfeormed on the comparison of infectious
sensitivity and susceptibility of meridional jirds from the
right and left banks of the Volga to tularemia and brucel-
losis (Tables 5 and- §)

The data presented are evidende o the effect that
right=bank and left-bank meridional jirds are the same with
regard to infectious sensitivity and susceptibility to tula-
remia and brucellosis. Prior to our experiments Ye. I,
Novikova and T. Y. Rusina (1955) found that meridional jirds
die of tularemnia after infection with such small doses as
one microbe {the authors used jirds from the left bank).

I. T. Taran (1959) found that meridional and crested jirds
(from the right bank) are highly suscoptible to the patho-

gen of brucellosis. In the experiments of . i{s Tikhomirova
(193%) meridional jirds from the left bank of the Volga

died after infection with small doses of the pseudotuberculosis
pathogen. Therelore, it must be recognized that the resistance
of meridional jirds to plague is not accompanied by increased
resistance to any of the infectious diseases mentioned
above.

Je adhere (o the viewpoint that both explanations pre-
sented are of actual significance. In those remote periods
when the focus was establitched in the area between the Volga
and Ural Rivers the meridior.»l jirds were highly sensitive
to plague. In some, although rare,cases the animals sur-
vived after infection with the plague microbe. The survival
of various individuals could have been conditioned by the
penetration of a relatively low dose of the infectious agent
into the animal organism or by increased resistance from
some kind of physiological characteristics. The epizootics
acted as factors of natural selection and over generations
led to an intensification of the physiological character-
istics contributing to survival of the animals. This fact
simultaneously led to an increase in the number of jirds
which had recovered from plague and had developed resistance.
Resistance to plague gradually began to be transmitted by
heredity. Therefore, while initially the survival of various
animals was assured by the penetration of a low dose of the
infectious agent into the animal organism or by physiologi~
cal characteristics, subsequently this factor 1eceived re-
enforcement in the form of irherited resistance, to which we
ascribe decisive importance in explaining the present re-
sistance of the population of left=bank meridional jirds to
plague.

B. K. Fenyuk, M. 3altazard, L. S. Malafeyeva and some

other authors believe that in foci of plague in which an
1_gportant part is played by nen-hibernating species of —~J
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r;;dents. the main reservoirs of plague are the resistant |

species (jirds, rats). Tais viewpoint has been develoved
in a partioularly persistent and detailed manner by 3alt~
azard, in whose formulation' it seens to us, the problem
has been poséd backwerds: "...jirds and other rodents are
the main reservoirs of plegue because they possess a high
degree of resi.tance." Logically continuing this view-
point, Baltazard, despite the evidence, reaches a denial
of the existence of independent natural foci of plague in
which the main ressrvoirs of infection are sousliks. Bal-
tazard’s views have been supported at the meeting of the
Committee of Sxperts on Plague 15«20 September, 19358
(Report of the Committee).

The role of resistant species (or more accurately,
populations of these species) in maintaining the plague
epizootics is beyond doubt; however, resistance is not of
a primary character but rather is derived as the result of
the prolonged dwelling of these rodents in plague faci in
the presence of the appropriate physiological qualities
in animals contributing to the formation of resistance.
In the study of bacteriemia in crested and meridional Jjirds
from the right bank (the latter can to a certain degree be
compared with the original populeztion of meridional jirds
on the left bank of the Volsga), Ye. S. Biryukova shoved a

" notable difference. .hereas in the crested jirds bacter-

iemia led to a dissemination of the process and death of
the animals, in thc meridional jirds, in a nuamber of cases,
@2 animals out of 151)s 2 recurrence of the bacteriemia was
noted with one or two negative nhases. The plague bacteria
were present in ths blood of meridional jirds nuch 1ongar
than in the Llood of crested jirds. These data of Ye. i,
Siryukkova concerning the greater resistance of meridional
jirds are evidence to the effect that right bank meridional
jirds possess certain physiological characteristics dis-
tinguishing them from crested jirds in the nature of *he
bacteriemia. It may be supposed that specifically these
characteristics, aside from others,. contributed to the
foruation of a certain degree of resistance to plague in
meridionai jirds from the left bank of the Volga at the
early stages of eostablishment of the natural plague foocus 'in
the area between the vVolza and Ural rivers.

In resistant species of jirds experimental infection
with lo:wr doses does apparentl,, "not" intemed’kill ‘hem, bhrtin tho
groat majority of cases leads to a disseiminution of tho in=
fectious process with an intense accumulation of bacteria
in the internal organs. In other words, susceptibility of
the main reservoirs, particularly meridional jirds of tine
left bank of the Jolga, to plague is far greater than the
susceptibility of resistant species of rodents which do not

tg}ay tho part of the main reservoirs, The materials ~_J
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[;;esonted can tes .ify to the fact that the experimen-al
method can be a valuable aid for solving such important
problems as the occurrence of resistance in the main re-
servoirs of infectious disease in the natural plague foci.

In connection with the finding of a aifference in
the infectious sencitivity to plagus between the two popu=~
lations of meridional jirds we docided to svudy the ratho-
genetic reasons for this differenco. Secause the outcome
of the infection with the plague niocrobe is determined by
toxemia, it would be justifiable to suppose that lefte-bank
meridional jirds are more resistant to tle plague -toxin
than right-bank jirds. This principle was checked in ex=
roriments on adult meridional jirds of approximately the
same weight.s The animals were given intraperitoneal in-
Joctions of different doses of the plague toxin--fraction

- 11 (prapared by the method of Baker and others) of plague
bacterial strain No 64=~in a volume of 0.5 cc. Observa=-
tion of the animals was wmade for 72 hours. In the labora-
tory of the Astrakhan' Plague-Control Stction experiments

Jos 1 ard 2 were performed; in the laboratory of the Elista
Plague-Control Station, experiments 3 and b were performed
(Table 7) .

Meridional jirds from the left banik proved to be
approximately twice as resistant te the plague toxin as
right-banit jirds. These differences apparently reflect the
-resistance of left-bani animals to plague but cannot explain
the tremendous difference in infectious sensitivity between
the tws populations of meridional jirds.

Females (jirds and white mice) proved to be two-three
timnes more resistant to the toxin than males. i3y comparison
with meridional jirds white nice proved to be much more sen-
sitive to plague toxin, which has been pointed out previously
by A. G. Kratinov,.

The explanation of the differences as different accu-
muelations of bacteria in the bodies of infected jirds proved
to be better substantiated. 3elow, proof is presented of the
fact that the degree and rate of accumulation of aicrobes in
the blood of right=banik jirds were considerably greater than
in tao blood of left=-bank animals; however, the difforences
devected Jdepended zlso on the strain of »nlasue bacteria usod
for infection.

The dilferent qualities of tho strains 297 and 403,
nentioned previously, were expres sed in a unique aanner in
ti:e study of bacterieuia in right=bank and lefte-banl: meri-
Siounl jirds (Lable S)e  In the jirds bacteriemia was studied
Lor ten days aftver infection. 3lood vas taken for culture
every six hours {rom aninals infected witih strain 297; frou
aniacls infeecteod with strain %03, every eight hours. Jactor=
iowia was studied [raaa quantitative asnect. .All the Llood

HJltures wero unade with tihe same loop, which coataino.. -
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r;;proximately one cubic millimeter of blood. ‘The volume ofl
blood taken up by tho loop was deotermined by two mothods:
1) by direct measurement with a micropipet and 2) by means
of comparing tho number of red blood cells per cubic milli-
meter of Dlocd of the rodent with the numbar of red blood
colls in a loop of a portion of blood whici had first been
put into one c¢c of physiological saline solution., Jeter-~
minations of the volume of the loop by Loth methods coine
cided in their average values,

©lood culture was made on nutrient agar, (all the cul-
tures were made on a single series of agar, on which individual
microbés were grown out). The results of the cultures were
determined by a count of colonies grown out from each portion
of blood, ‘

In 52 out of 53 right=-bank meridional ,;irds bacterie=-
mia, once establiished, increased and the animal died. In
the blood of these animals the number of microbes was so
groeat that it could not de counted. In two cases, in right-
banis jirds which survived after infection with strain 403,
bacteriemia was noted.

in left~pank jirds infected with different strains of
plague baocteria the survival rate was considerable, whereby
bacteriemia was found both in individuals which died and in
those which survived., In tie blood of leftebanic jirds the
number of misrobes ra. >ly reached the figures fourd in right-
wank jirds; tihe beginning of bacteriemia was at somewhat
later periods; detection of bacteria in the blood was not
constant. sSacteriemia was recorde” with particular frequency
in surviving jirds which had been injected with bacteria of
strain 403 (in 21 out of 27). Among L5 left=bank surviving
jirds infacted with strain 297 bacteriemia was detected in
only three, In three cases, in left-bank jirds which died,
no microbes were isolated from the blood.s It should also be
noted that after infaction of left-bank jirds with strain 597
bacterlemia occurred from the injeotion of no less than 10/
microbes; in jirds from the left bank bacteriemia was noted
after the injection of minimum doses of bacteria of strain LJ35,
Fige 2 demonstrates the niost typical curves of bacteriemia in
the various jirds.

considerable differences in the infcctious sensitivity
to plague bacteria in the preserce of a relatively minor dif-
ference in the sensitivity to the plague toxin can bo explain-
ad Dy the abundance of bacteria in the bLlood ol the right-vank
meridional jirds and the moderate bacterlemia in those {rown
the lef't bank. Thoerefore, the total quantity of toxic sub-
stances in the blood of right=-banikt jirds wvas many times
greater than in the bLlood of those from the left bank,

Jaternination of the lntensity of bacterieuia made it
possible to gain an aprossion of tae possibilitios of in-
feoting fieas on experimentally infected jirds, Lecause it is
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| inowum that 4n feeding fleas drink spproxinstely 0.2 « 0.3 0o of |
the rodent!s blood (Lo Vo Bryukhanova, V. A, Sarder, and M, I. levi,
1957 )¢ The differsnt behaviors of bacteria of different strains
in the bodies of maridional jirds, expressed in quantitative diffare
ances in the studv of bacteriemie, throw light on certain unsuccesc-
ful attepts st experimental infection of fleas on infected iirds,
It 1s quite evident that for the purpose of transferring the plegue
miciobe by means of fleas experinentslly consideration should be
given to the characteristics of bacteriemia associated with the use
of one strain or another,

Table 8
Bacteriemia in Merdidicnal Jirds
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[— The blood serum of certain jirds was investigated !
orne-and-a~halt months after infection by the passive hemag-
glutination reaction for the presence of antivcdies to the
capsular substance of the plague microbe (fraction 1A of
strain 133). Five right-bank meridional jirds infected with

train. 297 were investigated, but in no case wsre antibodies

found. At the same time, among 17 left-bank animals anti-
bodies were found in three (average titer, 1:25). In right-
benk (six animals, aversge titer, 1:57) and left-bank (15
animals, average titer, 1:1431) meridional jirds infected
with strain 403 antibocies were found in, respectively,
five and 12 cases. These materials are in agresment with
dzta concerning the different qualities of strains and re-
sults of the study of bacteriemia. Thd impression is created
that left-bank meridional jirds respond to the injection of
plague microbe by a more pronounced immunolegical reaction
shan right-bank animals,

Conclusions

1. Simultaneous testing of infectious sensitivity of
meridional jirds of the right and left banks of the Volga to
plague showed that right-bank animals are approximately
50,900 timass more sensitive than left-bank animals, which
are the main reservoirs of plague in the Volga-Ural! focus.
The average length of life of the animals which died and the
vathological changes were also significantly different. These
differences in infectious sensitivity went far beyond the
iinits of possible error.

2, The intensity of bacteriemia and in connection
w7ith this, the total quantity of toxic substances in the
bodies of right-bank meridional jirds, were considerably
3reatsr than in those from the left bank. This fact, by and
large, explains the differences in infectious sensitivity be-
tween the two populations of meridional jirds. Immunological
roacvions and pronounced pathological changes in the internal
organs are evidence of an active process of elimination of
2lague bacteria from the bodies of left-bank meridional jirds,
The lower sensitivity of left-bank jirds to the plague toxin
than that of the right-bank animals 1s not the main reason
for differences between these populations with regard to the
infectious sensitivity to the plague pathogen.

3. COrested jirds from the right and left banks of the
Volga, which are secondary reservoirs of plague, did not show
any essential differences in infectious sensitivity to this
infectious disease,

L, Righi-bank and left-bank meridional jirds were
-3qually sensiVive and susceptible to the tularemia microbe
and the brucellosls pathogen. .
| 5+ In a number of plague foci: where an important._.
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!part is playod by spocies of rodents which do not 3o into’
hibernation the main reservoirs, on the whole, can be con=
sidered resistant species; however, this resistance apparent=-
ly is the result of many centuries of constant involvement of
hese animals in epizootics.

6. Plague bacteria strains 297 and 403, approxi=-
mately of equal virulence lor white mice and guinea pigs,
showod different degrees of virulence for meridional and
crosted jirds, which can attest to qualitative differences
botweon these strains. TFor the purpose of reproducing
bacteriemia in left-banik meridional Jjirds the injection of
no less than 107 microbes of strain 297 but only a feu
bacteria of strain K03 was required.

SBivliography

1. Ashmarin, I. Pe» 1959 2ZhiiBX (Journal of !licrobiology,
3pidemiology and Tmmunobiology), Yo 2..

2. Dakoysv, e ey 1953, llaterials on the Study of Stavro-
tol'skiy Xray, Noce. S.

3. J3akeyev, He He, 19556, Author's Abstract of Dissortation.
Toilisi,

%e Dakeyev, . Neo, harandina, R. 3., 3esedina, X. P., 1955,
vorics of tho Scientific Researcih Plaguw<Control Insti-
tute of the faucasus and Transcaucasus, o 1.

5. Sibikova, V. Ae., Yegorova, R. P., Volokhov, V. A,, 1953,

Lorks of the Tentral asiatic Scientific lesearch Plosue=

Control.Institute, ilo .

O Siryuliova, Ye. 3., 1957. Scientific Conference on l'ara-
citology, BEpizootology, =Zpidemiology and Cther Prov-
leas of tho Hatural Focalization of Plague (Frocoeede-
inzs)e oStavropol', 3cientific Committce.

"7+ Sryuldianova, L. V., Sardar, 7. A., and levi, .., I., 1957.

3cientific Conference on Parasitology, Zpizootology,
Spidemiology and QOther Problems of the XNatusal Jocali-
zation of Plague (abstract). Stavrovol', Scientific
Counnitteo,

ve Jdarvicin, Ve ey, 1937 TextLook on iicreobiolusy and ipi-
deniolozy, Chapter I7/.

Qe JTinoagradov, Je Se, GTOoNCV, . lle, 1952, Tae lodent Fauna
of thaec UJi3.
12, Ilazlzov, e 3.y 1951, oxriks of tiie Central Asiatic cci=-

antific lescarcly 2laguc=Jontrol Z.astitute, .o 1.

11. Sunayeva, Te Ne, Olsul'yev, s Ge, 1951, »rroblewc of
Sogional, Soneral, Ixperimental Carasitolez: and [ed-
ical Zooloygy, Vol VIX,

1%, Yorordva, 2. ey 1957. 3Scientific Confercnce on Latural
Jocclication and Inideniology of the Particularly

i Jangerous Infectious Siscases (rProceedings). Saratov.:

| D -

62



D dhiae S i die L il S =

24

S e Tl e A

s AT R R T AR T e

13J.

14,

15.

16.

19.

¢ -

Xalebuxhov, ile I., 1957. Scientific Conference on |
Parasitology, ZEpizootology, Bpidemiolegy and Other
Problems of the ilatural Focalization of Plague (Pro-
ceedings). Stavropol', Scientifio Committee.

Xalabukhov, N. I., :iokriyevich, if. A., Petrosyan, E. A.,
1959, Proceedings of the Conference on Ecological
hysiology, 1.

Kratiaov, Ae¢ Gey, 1957 Scientific Conference on
the Natural focalization and Epidemiology of the
Particularly Dengerous Infectious Diseases (Pro-
ceedings). 3Saratov.

Rryuohicov, Il I., liaryshev, S. 3., 0slopov, ils 3.,
Shibleva, G. ds¢y 1957, .Jorks of the RoStovena=>Donu
Scientific Research Plague ~Control Institute, Vol XII,

Lobanov, V. J., Fedorov, V. Ne, 1939, Vestnik lilkro=-
violozii, Epidemiologii, Parazitoloﬁfi [Herald of
dcroiriology, spidemiology and Parasitology), Nos 1a2,

alafeyeva, L. 5., 1957 Soientific Conference on Para=
sitology, Epizootology, 3pideniology and Other
Problems of the Fatural Focalization of Plague (Pro=-
ceodings). Stavropol'!, Scientific Commnittee.

damontov, L. iy 1957 3cientific Conference on the
Jatural Focalization and Spidemiclogy of the Fartiocu-
larly Jangerous Infectious Jiscases (Proceedings),
saratov,

Hironov, d. P., 1957+ Jorks of the Rostovena=3Jonu
acientit'ic Research Plague=Control Institute, Vol XIIt,.

Mironov. N, P. Lisitsyn., A. A., Korneyev, iA. I., irive
onosov, K. I., Pavlov, A, Je. 1957. Jorks of the
Rostov=na=Jonu rlague~Control Institute, Vol {ITI.

sidronov, N. P., Tinker, I. 3., Shiranovich, P, I., 3hish=
kin, A+ Xey 1957. 3cientific Conference on
Natural Focalizatlion and Ipldemiology of the Particu=
larly Jangerous Infectious Jiseases (Prooceedings).
saratov.

ironov, . ey, 1957. sScientific Conference on the
GJatural Focalization and 3pldemiology of the Partie-
cularly Jangerovs Infecticu: Jiseases (Proceedings).
saxratov,

_lldronov, e Pe, 1953.  ZhoI, No 3.

Jovikova, Ye, I., Rusina, T. e, 1955, .orks of the
Astralhan' Plazue=Control Station, Mo 1,

Pavlov, 4. Js, Klimechenko. I. J., Lisitsyn, A, A.,
.Aronov, s F., 2Jusanitsa, s Asy Timofeyev, i, A,
xorneyev, .ie ey 1957. .orks of the Rostovena«jonu
Scientific Research Plague=Control Institute, Vol XII.

Pastuikhov, L. ey 19535 Report to the Ixperts' Committee
in Geneva.

Petrov, V. 3., Shouter, .. J., 1953, .orks of the |
Gentral Asiatic Solentific Research Plague-Control__i




_

[—_ Institute, No L.

29, Rali', Yu. ., 1953, Lectures on Plague Zpizootology.

30. Rall', Yu. li., Fedorov, V. L., 1959. rroceodings ef
the von¢cronce on Zcological Ihysiology, 1I.

31. Rall', Yu. ., 1933a. Ve;tnxh M3krobiolozii, ILpidemio-
los2ii, Farazitologii, Nos 3=3.

32. W1ll’, Yue e, 193UbD. Vestnik llikrobiologii, Ipidemio~-
losii, Parazitoloxii, .0s 3=4,

33. Rali’, Yue. :ley, 1932, Vestnilk l/ikrobiologii, Ipidenio=-
lozii, rarazitologii, los 3-4.

Z%. Sokolova 3. He, sedutina, . K., 1951% .orks of the
"iikrob! Institute, o 1.

35. Taran, L. ., 1959. Author's Abstract of Dissertat:on.
Stavropol’, Sclentific Committee.

36. Tinker, L. S., Aleshina, Ye. ., 1955. Katural Focali-
zation of iuman Diseases and Regional Epidemiology.

37+ Tinker, I. S., 1957. iJorks of tho Rostov-na=Jonu
3eientific Plaguo-Control Institute, Vol XIII.

33. Tikhomirova, i, e, 1934, Vestnik 3Mikrobioloszii, Epi-
demioloprii, rarazitolopii, wo 2.

39. Tikhomirova, .ie iies 1934, Vostnil: dlfTOblOlO"li, Lpi~
domiolozii, Parazitologii, lio OB

0. Tumansiciy, ve e, 1955, 2lague liicrebiology.

1. Sedorov, V. N., Rogozin, I. I., Jenyuk, 3. K., 1955
Plaguo Prophylaxis.

L2, Fenyuk, 3. Ke, 19tL, Vestnik likrobiolorii, Epidemio-

lo~ii, larazitolozii, Tollection of scientific .orks
Jedicatod to the 25th Anniversary of the "iikrob"
Instituto.

L3. Fenyulk, 3. K., 1943. .orks of the Scientific Conforence
Dodicated to the 25th .inniversary of the "iiikreb"
Instituto.

Shaishkin, Ae Koy, 1957. .Jorks of the Rostov=-na-lonu
Sciontific lesearcir rlague-Contirel Institute, Vol XIIIX.
L5 Chuawuter, e T, Yegorova, Re P., Volokhov, 3. i
3ibiliova, V. e, 1957+ Scientific Conferenco on
Parasitolory, Spizoolology, Epidemiology and Cther
Froblems of tihie Natural ‘ocnllzatlor of Plaguc
(Proccedings). Stavropol', Scientific vOﬁJlttcO.
L3. Shtoltuman, A. L., Rozhizov, A. de, 1955, .orks of the
Astrakhan' Flague-Control Station, ilo 1.

Zaker, Z.,, Sommer, il.,, Foster, L., ileyer, Z., leyecr, .,
1952. Journ. Irmaunolosv, Yol 63, 4o 2.

2altazerd, ..y ooydian, 3., lofidi Ch., laiwanyar .,
Tournaki R., 1953. Ann. Inst. Pasteur, Vol 55, o U.

saltazard ., Salmanyar (L, lecaercios sur la Pesto on
Inde. 1950

g
-2
[ ]

&
<
*

{7
\3
.

70. ollitzor, R., 1954. La Peostec.

51, ileed L., iuench if., 193o. Amnerican Journal of iivzione,
: Vol 27, lo 3. . —
52, Lehwerdt S., lerrell ., 1952, JAmerican Journal of

;1‘!{".10110. Jol 55' wo 2.

b T AR 1 Rt AR P L1 e B Tttt . O a4 A S 3 e 4 e



l M. I. Levi, B, G, Val'kov, G, B, Minkov, and Ye, I, Novikova ——I

Experimental Plague in Different Dwarf Souslik Populations

The fact that plague outbreaks osocur specifically in the
extensive areas of Southeast USSR has long attracted the attention
of outstanding miorobiologists and epidemiologists. In 1912, I, A,
Deminsidly, a4 the cost of his own life, ascertained the faot that
dvarf sousliks are infected with plague under natural conditions.
In subsequent years the role of this rodent in the preservation of
the plague miorobe has been confirmed by mmerous investigators,

Stmultaneously, the ecological trend in the study of the
activity of the dwarf souslik wes developed to & great extent. The
1ife of this animel is charscterigzed by a regular alternmation of
different periods throughout the year, The awakening period
(spring and summer) 1s replaced by the hibsrnation perioed. This
active period lasts about five months=-after awakening from hibore
mation 4in March mating begins; then comes gravidity, feeding the
young, and the dispersal and settlement of the young sousliks.
During this dispersal and settlement of the young the old males
begin to hibernate; after them the old females, having acoumulated
fat, also go into hibernation., The young sousliks go into hiber-
mation last.

The manifastations .of plague in sousliks are directly
related to the periodic nmature of activity of the animals. The
largest mmber of bodies and the greatest infection of sousliks
‘with plague are found in the sumser, during the period of mass
dispersal and settlement of the young animals. Precisely at this

time the greatest activity of the animsls, greatest contaot of
them with one another and with fleas, is noted. The intensity of
the plague episootic decreases as hibermtion time draws near, bdut
all attempts to find infected sousliks during the period of hiber-
nation proper have met with failure, Incidentally, afte. awalkening
from hibernation no less than 30=40 days elapse before the first
infeoted animals are found.

The mest important problem of plague epizootology is the
nechanisy of preservation of the microde in the interepisootiec
period, Some investigators believed that the uiorode 1s preserved
in the bodies of infected amimals (chroniec forms); others have

. insisted on the leading role of fleas as reservoirs of the infection
during the hidermation period of the sousliis. V., 8, Grilurov
oaught 450 sousliks in Remontnyy region in 1933 immediately after
avakening from hibermation (14 March) in a section where an
active epizcotio had been noted the previous year: from one of
these animals (which died 17 April) he isolated a culture of plague
bacteria. 1. 8. Tinker and P, N, Stupniteidy, after investigating
141 fleas, fourd plague dacteria &n one insect on 27 February, that
1s,shortly before the sousliks evaken from hidermation,

Mong vith observations of episootics among sousliks an abum

Lﬂn« of data has now deen accumulated on the results of _J
experimental infeotion of the animale.
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suusceptibill vy and infectious sensitivity of dwarf sousliks to plague
experimentai.y. 1iese authors succeeded in showing that susceptibility
and infectious sensitivity of the animals undergo considurable varia-
tions assoclated with the eooloaenl ‘gsharacteristios of the sousliks at,
!diﬂaront periods of lifs.

S. M. Mkanorov tested the seasonal susceptibility and umitiv-
ity of sousliks to plague in four experiments using 120 animals, begine!
‘ning with the middle of June, at intervale of two weeks. The largest !
imuber of surviving scusliks was noted as the hibernation period was
japproacheds The great majority of sousliks infected subcutaneocusly (a
'total of 198 animals) died in the first two-seven days. In rare casss .
lingerinz chronic forms were noted. In sousliks which died after a .
‘month, S. Me Nikanorov succeeded, only in rare cases, in isolating plage
‘ue bacteria from the internal organs by bacteriological or biclogical
methods. V. M. Tumanskiy did not succeed in isolating plagus bacteria -
from the internal organs in those cases where the scusliks died after

Ao Ae Churiline isclated the plague microbe from scusliks after !
five months when the animals had been infected during the hibernation .
‘periods If the infected amimals awakened, the plague infection had a
courss in them which was the same as in the waking socusliks, but if the’
‘animals contimed to be in a state of hibernation the infection assumed:
a chronic charscter.

From July 1924 through June 1925 N. A, Cayskiy tested the mcep-.
t.tbu:\.tyofthednrf sousliks to plague every month, utilizing 242 :
‘amimalse Neo A. Gayskiy conoluded that the maximum susceptibvility and
‘sensitivity of sousliks to plague is observed in June~July, and then 1t

S, ¥, Mienarov, A. A. Churilina, Ne d. Oaysidy in 1024-1925 studied tn}

decreases as the period of hibernation is approached; after awakering

from hibernation it gradually increases in April and May, reacling a
maximnm during & period of dispersal and settlement of the young indiv.
4dduals. The infection of scusliks during the hibermation period was
frequently acoompanied by preservation of the plague bacillus at the
Anjection site and in the meighboring lymph nodes. After such souslike
awake from hbernation a dissemination of the infectiocus process ocan
socur with entranoe of the bacteris into the blood, which creates poss-
ibilitiss Ior infection of fleas and expansion of the epirootic terri-
tary. mw,umumm.m:mmmm
in June=Jduly, whereas in the other seasons bacteria were found incon-
atantly in the blood. The frequenay of the local forms of plague ine
fection in scusliks increased as the hibermation ssason was approached.

Se M, } .thmwNvowwwommt
the plague bacillus ocan spend the winter in the bodies of sousliks, in
which these anthors from time to time noted chronic lingering forms of
the infection experimentally. It should be noted that these asuthors
did not deny the possibility of bacterial wintering in the bodies of
infected fleas.

In 1932, I. S. Tinker ard N. I. Xalabukhov, using a lixited mn-
ber of spusliks (40 ardmals), infected adult males and females as well

6 .




as young sousliks. The young fousliks were most sensitive; alter them
cams the old females; the old males showed the greatest resistance; ¢
survived in & mumber of cases after the injection of several tens of
millions of microbes of a virulent strain.

I, S. Tinker and Ye. N. Aleshina in 1955 again confirmed the fa
,that the greatest infectious sensitivity to plague is shown by young
sousliks during the period of dispersal and settlement, while :
tanoe is shown by old malea just before going into Mbarnation. In rut
the males were more sensitive than the females. The authors noted that:
'the metabolic rate and the degree of infectious sensitivity coincided: .
itho more oxygen the animals consumed the more sensitive they were to |

" Thsrerore. various guthers have aame to approdmately the same
- conalusions conceérming the seasonal changes in susceptibility and ses~ -
'sitivity of dwarf sousliks. Incidentally, it should be added thrt sime!
isuthors indicate the nesd for taking into consideration both the uargss
.An susceptibility and variations in ths virulence of the nmlarchs itmlf.
-I. Se Tinker emphasizes the fact taat in the summertime when diffuse
‘eplzootics are observed in somsliks the microbe is found in the most
vimlent form. As hibernation is approached, as well as immedixtely
‘atter awskendng, the virulence of the mlcrobe decreases. N. A. Gayskiy:
‘noted that in some experimsntally infected sousliks, begimming with ,‘
‘Angust, it is impossible to isalate a plague ueterial culture by a dir-
,ectimculaﬁmonmtrhntndu the microve is found only by means |
‘of infection of guines pigs. In varicus cases, N. L. Gayskiy succeeded
{in 1sclating the plagne pathogen by the bactericlogical method, but '
‘after subculturing the colordes the bacsteria died. N. A. Gayskiy be-
:ldsved that the plague microbe spends ths winter in the bodies of the
.hdbernating sousliks, thereby undergoing oertain changes -- a redusticen
‘in virulence for labaratory animals and the ability to grow on ordinary
‘mitrisnt media. The author believed that in the bedy of the hibernmatine
smmthmobaeinuuchnuodintominmme form.

The main area of distribution of ths dwarf souslik is located in

. ateppe, sexidesert and desert regicns on the plains of Southeast Furope,
. the northern parts of Central Asis and the northern Crimea (N. K, Ver-
ieshchegin)e In far from all places in which the dwarf souslik lives
‘doss the animal play an essontial pert in plagae episootology; however,,
in the region of the lower course otth: Don, Volga, Urel and Enba .
'Rivers it is regularly involved in episootics. In the area betweer the
Valga and Don Rivers, in the eastern the dwarf souslik iz
: the nain and apparently the reservolr of the plague xio-
robe. Hmm.mmt&a e territaries not all the areas are epizoo-
: tologloally equivalent. N. P. Mironov and others, on the basis of a
stndo'ortbrnlaardnm:uonlottlnphﬂoomoou in 8 foous in
the Nortlmest Caspian region carried out an ootalogicsl sonirg of
the varicus regions of the foous. N. P, Mironov pointed cut that from
the viewpoint of the plague ensootic moot important is the region uf
Yorgemi. QOf lesser importance, for axample, are the regions of Chormyye
Zemli and the southern regions of Stalingradsiaya (blast. Such cone

L e — W

E

H
i

é

e .. 87 e




' same time, The same numbar of maies and females were used for each

[ clusions were based on cbservations of plague epizootics on various

territories in the past as well as on the study of the ecologleal and

,p&vsioa.ogical characteristics of sousliks and their fleas.

| The role played by susoceptibility and infectious sensitivity of

i the souslik itself in the different epizootological signifiocances of

;various regions remained unclear. I. S. Tinker and Ye. N. Aleshina

: studied the physiological conditiom of individuals and the infectiocus

- sensitivity to plague in different populations of dwarf sousliks. By |

compuring the infectlous sensitivity of sousliks caught in the sandy ! :

‘region (as we learned from the authors, this was the region of Chernyye !

Zemli) and sousliks caught in the loamy region (the region of Yergenmd) !

-the authors found that the LDgy for the former is five-eight times highe

‘er than for the latler. In ¢ experiments 288 sousliks were used (72

.males and 72 females from each region). : »
In the present work the same aim was posed as in the work of I. |

Se Tinker and Ye. Ne Aleshina - a comparison of the infectious sensi- ;

tivities of sousliks from various places. In contrast to cur predecess- '

‘ors we performed experiments in only one pericd, the period of rut.

-Along with infectious sensitivity bacteriemia was studied in the sous- °

-1dk3s. .

The dwarf socusliks were caught dwuring thes period from 28 March .

to 5 April 19%. In this ysar the nass awakening of sousliks from .

hitarnation was noted at the end of March, and mass gravidity was noted

in the first ten-day period of April. Amorg the females caught there

were only several gravid ones. The animals were infec suboutaneous-.
1y with different doses of tho plague microbe (from 10+ to 10-5 mice
robes); white mice and guinea pigs were infected with the doses at the

infective dose. The weirhts of the sousliks ranged froz 70 to 140
grans, but in the great majority of cases it was equal to 90-100 granms.
In the laboratory of the Elista Plagus-Contral Station the sousw
1liks caught in the regions of lavetnoye, Chernozemel'skiy and Desang
mre infectad on 10 April with strain 403 (which had bsen isclated from
redetailed jirds in A2SSR in the swmer of 1958). In the laboratery i
of the Astrakhan! Plapus-Control Station the sousliks caught in the i
region of Yenotayevsk and Dosang were infected on 17 April with strain ‘
297 (which had been isolated from a jerboa in a focus in the iortiwest
Caspian regicn in 195 ).
The sousliiks which died were subjected to a bactericlogical )
study. Zultures on mitrient agar wore taxen from the site of infection,
the reglomal lyrph nodes, the bleod, liver, spleen and lungs. ALl the
cultures were made on mtrient agar of the same suries, on which even
eingle microbes had been growm out. Thus, in cul five, 50 and
500 microbes of strain 297 an average (of three plates) of 3.6, 20.3
and 244.3 colonies grevw aut psr plate.
The surviving animals infeoted wAth strain 297 were idlled in
the labaratory of the Astrakhan' Plagus-Control Station on the 9the
L2nd day after infection and were studied by the bacterioclogioal method,
whereas in the laboratory. of the Elista Plague-Control Station the

L8
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|sex diffarences in the infections sensitivity to plague. In our exper-
iments males during the period of rut were apparently scmewhat more sen
sitive than famales; however, this differince did not go beyond the
'units of the standard error {Table II).

f Table II ' l

;Sex Differences in the Infectious Sensitivities of Adult Sousliks (iz
: Decimal Logaritims)
I

>

K TS 5 SW‘W NNON I
LR i 33nit1a DA !
§ ; 2,! CANKE \@H - ’ PR : ; . i
-2 X |} " .'Ll\‘ ' Kt camnnt | (W8} :
2 :53 ?a : i
i
i | agssr | 4 | ossu | vossso; csass i 10822 !
2 7ol 26333 | 2182 | 0448 207314 m, 13314 :

1. Iumber of experiments; 2. Strains of plague bacteria; 3. LDgy; 4,
.Females; 5. Males; 6. Iifference in the LDgp: 7. Standard error? 8.

‘S of stapdard errors.

‘ In both experiments the sum of tte standard errors was greater
:than the difference in the LDgy, which did not permit drawing any con- :
‘clusion as to the significance of sex differences in our experiments,
'Possibly thess differences acttmL.y exist; however, for convincing proof
‘of this the mumber of ardmals used must be considerad inadequate

f Inconparingthedataof"ableIitmybeconcludedthatinex—
‘periment 1 sousliks caught in the region of Zaveinoye were most resist-’
‘ante The average life spans of the animals which died indicatecd this,
-These differences went beyond the limits cf possible error. In exper- !
iment 2 a difference was also found in the infectious sensitivity of |
‘sousliks to plague which had been caught in the region of Yenotayevsk
.and the region of Dosang, but in this case the diflsrences were only .
;sltgbtly greater than the sum of the standard errors (see Fig. 1 Table -

i The fact attracts attention that sousliks csught in tlie region 04,
Dosang and infected with different strains of plague bacteria showed
different infections sensitiviiies with relatively the same virulence ..
of both strairs for laboratory animals. This difference may be explain-
ed by the fact that for experiments 1 and 2 the scusliks had been caught
in different places, separated from one another by five-ten kilometers.:
for should differences in the stralns be overlooked.

The intcreased resistance of sousliks from the region of Zavetnoye
can be explair.> by the fact that the reglon of West Yergeni is consid-,
ered most important in the plague enzootic in the Northwest Caspian
focus. Cther regions in this focus are of lesser juportance. What has:
been stated can give evidence ¢* the hereditary nature of resistance to
plague in scusliks esught in the region of Zavetnoye; however, in this

- — 72 —————
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Mg. 1. Differences in the Infectious Sensitivity of Dwarf Souslik

‘Population to Flaguee. 1. Decimal logarithms; 2. Chernozemel'skiy; Je

Zavetnoye: 4. Dosang; 5. Yenotayevsl; 6. Wnite mice; 7. Guinea pigsi
b G« LDgg and standard deviations from it; 9. %03 and 297 -- strains of
plague bacteria.




Dwarf Souslik Populations to Plague (in Decimal Logarithms)

ooy

oty

Table IIT

N ﬂﬂhQJi

Mecio ¥Xaosa |

O ———

!
}
|
g’l‘he Significance of Differences in Infectious Sensitivity of Different
|
i
l
i

! (_.".".”‘—.’ia'lz YA

BTN CYCANKOB , : :
| v ‘ L i (COH-COo2 )
i , Yepuosemean- _ | ‘e ! T
i ! P o @ 16331 | 40.3087 04927
‘ 4u: 3ascruoc ({2 27895 204050 |~ N
| BN, V4 |
Tocawr C\ 1.7800 £0.3332 . 0.2713
‘, . n _ .
f 2 Euonenc»@! 1930 | +9.3782 ;
. R - 0.2018
: A7 ,’locaur@ 30000 405070

|

!l. Jumber of experiment and strain;

2. Place in which sousliks were

. caught; 3. LD50; 4. Standard error; 5. Chernozemel®skiy; ©. Zavetnoye;
. 7. Dosang; 8. Yenotayevsk.

.case these interrelationships are not so clear as in the seridioml
‘Jirds of the right and left banks ci the Volga River, and this icea
Should not be considered substantiated in any way to date.
.not be forgotten that in sousliks a definite protective factor against
-epizooties is constituted by the summer and winter hibermation, whereas
.in left~banic meridional jirds a high degree of resistance to infection
‘contributes to greservation of the specius.
that these differences have exerted an essential infiuencs upon the de-
aree of resistance of the animals to piamue. '
speaking here about the genetlc conditioninz of the incraased resistance
.of sousliks from the region of Zavetnoye, while it has been a number of
;years now that in the liorthwest Caspian focus no plague bacteria have
been isolated {rom rodents or thelr ectoparasites tecauso of ac ‘wve
measuras for suppression of the focus, despite sxtensive irwvsstigation.

In the region of Dosang sousliks in the past wore involved in
&pizooties considerably mare often than in the region of Yenotayevsk.

on the vasis of the comparative study made the conclusion car e
drawn that sousliks caught in various places possesscd a comswhal Jiffsre

g

It should

It shouid bhe comsidered

For thls reascn we are
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lent infectious sensitivity during the period of rut; however, the reasc
lfor these differences still await explanation.
. The times of death cf animals in which bacteria were foud in th
‘Anternal organs varied, but in all cases they were no more than a month
'In sousliks infected with strain 403 the maximum period during which
‘bacteria were found in the organs of the amimal which died was 17 days
:An sousliks infected with strain 297 they swere found no later than the !
'20th day; in white mioce, the 18th day; in guinea pigs, the 29ih day. |
0f 13 swviving sousliks caught in the region of Yenotayewvsk and!

killed on the 39th-42nd day after infection with strain 297, a small
~mzmber of bacteria were found in the lymph nodes of only one {(five

cclonies in the culture). At the same time, of 18 surviving sousliks

from the region of Dosang iilled on the 40th-t2nd day after infection !
.with sirain 297 plague bacteria were found in the internal organs (spleen,

‘liver and lungs) of six (as a rule thess were single colonies in the

cultures, hut in one ¢ase an abundant zrowth was obtained frem the Spleén
and lunzs)e

In 12 surviving white mice and four guinea pizs infected with

‘strain 297 and killed on the L3rd-:5th day after infaction it wes ine
‘presible to isolate plague bacteria.

Pathological changes in scusliks of different sexes, from diff-
erent places which had been irjected with difierent strains of piasgue
vacteria were approximately the same -- mucold edema, nemcrrhrges,
abscesses or necrosis at the site of injsction, enlargement of the :
lymph nodes, change in the size and color of the spleen and liver, and

‘hyperamia of the lungs. Not uncommonly, necrotic areas were {ound in
‘the liver and spleen. It should be pointed out that in a number of
oases when the sousiik dled and cultures from the internal organs re-
‘ralned sterile, a marked cachexia of the body and pathological changes
‘in soms organs were found at the tiume of dissection. '

Daring the first eight days after infection 140 sousliks -~ 23

‘animals I{rom each pliace ~- were studled for bacterial content in the

peripheral biovod. Two males and two Jomales were used for each infect-

-1ve dose for the purpose of studying bacterdemis. In the laboratory

of the Rlista Flague-Control Station blood from the infectec animai:

‘was investigated every six hours; in the laberatory of the Astrakhan!
' Flague=Control Station the studies were alsc made at six hour periods,

but at night one examination was omitted. The blood of 3ousliks was
tiken from an incision in the tall oy a nacteriological lcop, the size
of which wa3s measured by two methods. Sy the first method a mensv-ed
uanuity of whole blood was poured into the depression of a devression
£lide; then all the blood was transferred to igar with the loor; the vale
une of the loop was equal to tho volume of blood in *he dr;ro'siov Jive
ided by the muder of ‘ca.mes tlood vas taken bty the loop. In the cacond
method a comparison was made of the rumher of red blood call: per ubis
millimeter of blood of a rodent with the number of red Hlood cm"
ricked up by the loope The second figure was divided by the first, ad
the quotiont was the volume of the loop. The rumbor of red bleod colls
plaked up by the loop :ms counted in a chaxber alter praliminory

A




idivided by the mumber of red blood cells per cubic millimeter of bluod
lof the rodent. |

. jlemiz makes it possible to estimate the epizootological significance of

rinsing of the 1oop in ene co of physiological saline solution (the
mmber of red blood cells in the entire volume of physiclogical saline
solution is calculated). In the secand method the volume of the bacterd
lologlioal locp is equal to the mumber of red blood cells per cubic
millimeter of physiclogical siline solution multiplied by 1,000 and

Both methods gave the same resulis, whereby the volume of the
loop in the laboratory of the Elista Flague-Control Station amcunted
spproximately to ons cubic millimeter; in the laboratory of the Astrak-
han'! Plague-Control Station, to approximately three oudbic millimeters.
One loop of souslik blood was seeded on an agar plate, and the mumber
of colonies which grew out was counted. Quantitative study of bacter-

the finding of bacteria in the blood, because it is imown that fleas
Suck up approximately 0.2-0.3 cubic mlllimeter of rodent blood. ;
. The results of study of bacteriemia in infeoted sousliks are i
shown on graphs presented bslow, where each horisontal row representis
the results of determination of bacteria in the blood of one souslik.

The first two rows of the infective dose ars for males; the last two
rows, females. For thoss animals which died the time of death and the .
Tesult of bactericlogical examination of the internal organs are indica
‘teds The mumber of bacterisa in the blocd of sousliks at various periods
ids represented in Mig. 2, 3, &, 5 and 6 by means of the shading of diff«
ierent areas. :
! In a mubar of casas the peripheral blood of the scuslik was -
l,pmhunﬂy aterile, despite the fact that the plague pathogen was i
;found in the internal organs of the animal after its death. It should
‘be considered that in these cases bacteriemia, even on the eve of death,
lwas so brief or so slight that it could not be detected by means of the:
'method adoptede On the other hand, cases were cbserved in which in the’
.sousliks bacteria were found in the blood intra vitam, but after death .
‘of the animal the cultures from the internal organs remained sterile. |
The 3ame result was sometimes observed in those sousliks in which sev.
;aral hours before death an intense bacteriemia was noted. Such facts
still await explanation. '
In the analysis of the data of bacter!emis differences between
the plague bacteria streins were most prosinent. In snimals infected
with strain 403 no bacteria was found more than five days after infect-
Aone Ir soualiks infected with strain 297 bacterienls was studied for
eight days; however this pericd should be considersd inadequate, because
it may be assumed, and not without resson, that the bacteria were pres-
f ood the animals even later.
cases where bacteria were found in the blood of sous-
1iks infected with strain 403 the animals died, whereby, as a rule,
oocur immediately after the finding of baocter-
iexia, Bacteriemia of this kind is usually ocalled preagonéle. BHacter-
: in those scusliks which had been infected with
strain 403 ar more, whereby bactaria were
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3lood culture sterile; <. 1-10 colordes in wulture; 7. ¥ore tnan 1(<¢

ocolonles in onlture: & Dogo of infesction in microbes.




Fig. 3. Bacteriemis in sousliks (Zavetnoye). Strain 403. 1. Dose usoc't

§ BRI NI Y6000 121180 90 % o Wl 40 ide
; ; - T ;
"" . I | ) !
[ - FEE — —
- daad ]
z SuagEnsaty ioewn
‘ " }
C T ; |
g 1 1
; Vi
2 II AL TITITTIT
Qfd= ;
£ =i T e |
: N T3 ISmLY :
i
;s :'
¢ = B T I f
I o e % §
. 8» i 7‘—',: ‘1 ;
P‘: M L.l i e
T Tttt 1
pA § IR ] +
‘-': ® A""I L d
62 e LTI I I e
i ! ;
3 —e TTITIT ] 5
3 L . 1] Y t
=] oo |
¢ T ;

fTor infection in micorobes. i

found in the blocd of far from all animals infected with large doses.
A diffarent picture was observed in sousliks infected with strain

'297. In seme animals bacteriesia was noted during the firsi iow days
‘after infecticn; frequently, bactaria were found on the fourthesixts

LB

day as well as prior to the death of the animals. Intense bacterieaia
was recordsd ususlly several days before death. lot uncommonly, sous-
in which at times intsnss bVaoterismia was recarded survived, which
observed in the case of animals infected with strain 403. Of !
m-mmn&mmmﬁm«lmmmn,
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Fige 4. Bacteriemia in secusliks (Dosang), Strain 403.

day with negative results of bactericlogical examination of the inter-
nal organs, plague bacilli had beep found in the blood in three of the
andmals during life. 0Of 12 surviving sousliks kllled on the 2Gth.b2d
day after infection a few bacteris were found in only two cases in *he
cultures froc the internal organs, whereas, Muring life of the animals
bacteria had been found in the blood of ten sousiikss On the bHusis of
the data oresented it may Da supposed that the souslik Irganicm activae
ly eliminates plague hacteria when the animsls ars infacted with straina
297. In the soucliks bacteriemia frequently ocecurred after the ‘njast-
ion of sual small doses as 7.1, 1 and 10 microbes, 3acieris wern frind
in .iw olood ofthe greoat majordty of infacted scusliks exarmined,

A cursory glance at the graphs presentsd iy s;ufficient to con-
vince nne of the dofinite differences in the nature of Macteriomia in

e
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Fig. 5. Bacteriemia in sousliks (7enotayevsk), Strain 297.

the sousliks infected with different strains of plague bacteria. A com.
parative study of infectious sensitivity was mede with the sams strains
in different populations of the meridi.onal jird (this work is being
published in the presant collection), whereby, qualitative differances
were demonstrated in the strains, whioh was evidenced by diffsrent
virulences of them for meridional and crested jirds with approximately
the same virulence for white mice and guinea pigs. However, even in
the work with jirds even greater differences wers demonstrated between
tho strains with respect to bacterismia. While strain 403 caused bace
terie~ia in meridional jirds from the left bank after the injection of
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Mg. 6. Bacteriema in scusliks (Desang), Strain 297. 1. Dose used
for infection in microbes.

‘such small doses as 0.1, 1 and 10 microbes, strain 297 under simllar

conditions caused bacteriemia only after the injection of such doses as
10 million microbes or more. In the present work, where the strains
were the same in their wirulence for white mioe, guinea pigs and souse
1iks, clear-cut differences were demonstrated in the nature of hacter-
lemia. Apparently, thie trait is of essertial importance for the do-

termination of differences in plague bacteris strains.
Cn the basis of the picture of bacterlemia in sousliks it is

inpossible to find any definite differences in different dwarf souzlik

populations. It may be noted only that among sousliks infoctad with
atraln 297 bacteriemia wus more often emeountered in animals enught in
the Dosang reglon (in 2% ceges) than in animals osught nesr Yendtayorsk

S I—




(18 cases),

Conclusions . !
{
!

1. During the period of rut differsnces are found in the infec-|
tious sensitivities of males and females to plague; however, this du‘f-,
erence could have been chance, because 1t did not exceed the standard
;8rTOT '
i 2. Sousliks caught in different places (Zavetnoye, Chernosemel'
:3kiy, Dosang, Yenotayevsk) possessed different degrees of infeoticus |
‘sensitivity to rlague; however, the reasons for these differencer awaii,
their explanation.

_ 3. Quantitative study of bacteriemia in infected socusliks showed
an essential diffsrence in the nature of this process between animals
infected with different strains, which is evidence of qualitative diff-:
erences in the latter.
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B. G, Val'kov, Yu, V. Kanatov, Ye. R, Val'kova

Sensitivity of Young Scusliks Taken From Different Geographic Places
to the Plague Microbe and Toxin

Among wild rodents which are the reservoirs and sources of lague
infection a great part is played by the dwarf souslik, tke most numerous
species in the Northwest Caspian,

In the recent past (between 1913 and 1935) diffuse epxzootxcs of
plague were recorded vlmost yearly on a considerable part of this terri-
tory among these roder.s, which here were the main scurces of the
plague pathogen (N, ¥. Mironov, I. S, Tinker, P. I, Shiranovich, A,

. K. Shishkin, 1957; N, P. Mironov, 1957).

In the works of S. M. Nikanorov, N, A. Gavskiy (192¢}, I. S.
Tinker and N, I. Kalabukhov (1934}, and I, 5. Tinker (1940} and others
problems of susceptibility and irfecticus sensitivity of the dwarf
souslik to plague are quite well discussed in accordance with age, .
physioclogical condition, season, and other environmental conditions
influencing the activity of this rodent, It has been established that adult
sousliks are less susceptible and sensitive to plague at the time of going
into hibernation aud particularly during the period of hibermation in the
winter and are more susceptible in the summer, in May-June (N, A,
Gayskiy, 1926). The susceptibility of sousliks is also distinguished by
sexual features., The malés prove to be more resistant (I, S. Tinker
and N, I, Kalgbukhov, 1934). The young sousliks, particularly during
the period of dispersal and settlement possess the greatest suscepti-
bility and sensitivity,

N. 1. Kalabukhov and coauthors (1959) believes that the main factor
influencing susceptibility of the rodents is their physiological condition,

Mever (quoted by Pollitzez, 1954) in his works confirmed the fact
of the greater susceptibility of young sousliks. At thc same time,
despite the data of I, S. Tinker and N, I, Kalabukhov, in his works
he established the fact that adult males are more susceptible to plague
than adult females, According to the results of study of susceptibility
to plague in 450 sousliks the author concludes that various factors,
particularly the duration and nature of the course of plague epizootics
on the given territory in the past, exert an influence upon its degrce.

I, S, Tinker and Ye, N. Aleshina (1955) studied the susceptibility
of sousliks from different lands:ape-geographic regions, Thereby,
they established the fact that sousliks taken fromn loamy soil are more
susceptible to plague than sousliks which live on sandy soils. They

¢xplain this phenomenon by differeat physiological conditions of the |
| S— s —————d
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ﬁodents taken from different places. The authors established a !

-

relationship between the susceptibility of sousliks to plague and the
gas exchange level /metabolic rate/

The effect of the physiological condition of rodents on the degree
of their susceptibility to the plague pathoger, described by the authors
quoted above, {s beyond doubt, At the same time, the problem of the
effect of the epizootological past of the territory on which the souslik
populations are remains unclear, Natural selection, under conditions
of prolonged contact with the plague pathogen and active epim otics,
could have reinforced, by heredity, the tendencies toward reduction
of susceptibility,

The aim of the present work was a determination of the plague
susceptibility of young sousliks caught on the Yergeni Heights, where
for a number of years (between 1913 and 1935) diffuse plague epizootics
had been recorded among the dwarf sousliks, and on territory where
epizootics had been recorded less often (1925, 1936 -~ Chernyy Zemli
in the region of the Chernozemel’skiy Sovkhoz; 1938-1940, 1942, 1944-
1947 .. on the left bank of the Volga in the region of Dosang station).

In an experiment performed in June 1959 32 sousliks from each
place, a total of 96, were used, Part of the rodents, which died of
extraneous causes, was excluded from the experiraent, The infection
was given with a virulent strain 403, isolated from the red-tailed
jird in Azerbaydzhan in 1958, subcutaneously with doses of 1, 10, 10¢,
1000 microbes, The LD50 was caiculated by the Kerber mothod Th
results of the experiment are shown in Table 1.

For the purpose of comparing sensitivity of young and old soushks
to plague we are presenting the experimental results with the old
sousliks, which were infected in April 1959,

The young sousliks used in the experiment died of plague with sub-
sequent isolation of the culture, as a rule, on the fourth-ninth day,
and only four sousliks out of 35 died after the tenth day. Dissection
of the rodents showed that in the majority of sousliks, both old and
young, no apparent changes were found in the organs, witn the excep-
tion of a marked congestion cf the lungs, and sometimes even several
necrotic nodules. Only in which rodents which died in the iater perinds
were pathological changes observed in other organs also: the spleen
and the liver,

All this is evidence of the fact that the majority of sousliks died
of acute plague. No difierence in the pathological picture between
old and young sousliks was noted,

In our experiments ! ‘th males and females were infected equally
with plague; it was impossible to find any difference in sensitivity

'dependxm. on sex, _
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Tatble 1

Sensitivity of Young Sousliks of Differers Populations to Subcutaneous
Infection with the Plague Pathogen

WeHKA LI ] DS

MecT1o Rbiauma -tosa"sapa- ? @bg..
a0 BX%ua0

R # uuxpob- i\
¢YLAnkos ! HNX Teyax p?:-,a‘
] 0 6
Jaoermoe 10 } 3 57
CYCANKR - 100 4 2
1000 8 ]
1 0 7 ’
YepnoseMeAuckHil 1t 2 2 44
CYCANKR 100 5 2
‘ @ 1000 5 3
! 0 3
Jocanr 10 2 2 _
CYCARKR 100 3 2 42
5.+ 43 6 2
beaste } 0 4
@ uumu 10 1 3
= ‘ 100 3 H 33
g i 1000 § 0
3 Mopcxne 1 0 4 .
t CONNKN 10 2 2 i h
‘ 100 3 1
1000 4 0

1, place at which sousliks were caught; 2. dose of infection in microbes;

3, died; 4, survived; 5. LD o in microbes; 6, Zavetroye sousliks; 7.
Chernozemel'skiy sousliks; g Dosang sousi.ks; S, control; 10, white
mice; 11, guinea pigs.

As is seen from Table ], the LDjq in young sousliks taken from
the territory of Zavetnoyve village was equal to 57 microdbes; from
Chernozemel'skiy Sovkhoz, 40; from Desang station, 42 microbes.

These data attest to the fact that the young sousliks taken from

the territories described are the same in their sensitivities to the
plague microbe,

Comparing data obtained in experiments with ﬁ

* young and old
sousliks (Tables 1 and 2), we aee that sousliks which live on the i
g}_'ritory of Chernozemel'skiy Sovkhoz and Dosang station possesses -!
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Table 2

-

Sensitivity of Old Sousliks of Different Populations to Subcutaneous
Lo Infection with the Plague Pathogen

| loss saps- | @ (Y
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» . X .

) p ) 3
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.ianmo@/ ot 1 1
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100 L) 4 616
1000 6 I3
10000 9 3
100000 8 4
5 U] t 11
| YepauaeMeHwriit 1 f SO
Cve KR 16 ) A
| 10 in 2 15
; @ 1000 o 2
E‘X 100ed) 2 0"
10006K} & 2
ul 0 9
Jocaur A | 1
CVCSHIRY 11 Kl 0
Lint HU 0 "
100 1 2
100X 4 3
HLD L 1] 1)
Heue 0.1 0 1
ML i 0 1
it i k]
@ HL L 3 0 3
1w t i
3 £ 1000 4 o
: 100000 1 0
: Supekine (2 il # F
= cmn‘:xn @ i 1] 4
1 s )
fowe 3 }
Ha 4 i 1:
10006 4 0
10NN { )
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r‘-he same sengitivity to the plague microbe (Dosang station: LD ! :
for old sousliks -- 60 microbes; for young sousliks, 42 raicrobes. §
At the Chernozemel'skiy Sovkhoz: the LD. . for old sousliks, 45
microbes; for young sousliks, 46). The o?g sousliks, caught in the
region of Zavetnoye village, possessed greater resistance to the - ;

plague microbe than the young rodehts (for the old sousliks the LD
wag 616 microbes; for the young ones, 57)..

Analyzing the data obtained from the viewpoint of the epizootic ;
past of the territory on which the sousliks used in the experiment S
had been caught,we should note the fact of an increased resistance
to plague infection among old sousliks caught in the previous enzo-
otic focus of plague -- the village of Zavetnoye (according to the
data of M, I, Levi, B, G, Val'kov, G. B, Minkov and Ye, I,
Novikova) and the absence of such a difference in the young sousliks,

Based on the experiments of M, I, Levi, B, G, Val'kov, A, I
Shtel'man and Yu, V. Kanatov, who noted different.sensitivities of
meridional jirds from the right and left banks of the Volga not only
to the plague pathogen but also to the plague microtoxin, we attempted
to clarify the sensitivities of young sousliks to plague toxin, particu-
larly since in the literature available to us we have encountered no
such work, with the exception of the work of A, G, Kratinov (1957),
who showed different degrees of sensitivity of meridional jird:, house
mice and other rodents to the plague toxin,

We used the protein toxin fraction obtained from a virulent strain
of B, pestis 133 by means of mechanical destruction of killed and
acetone-dried microbes with subsequent extraction with weak saline
solutions and precipitated with ammonium salts., The protein frac-
tion used in the experiment possessed a pronounced toxicity for
white mice. The results of this experiment are shown in Table 3,

In all, 60 sousliks were used in the experiment; of these four
were from the territory of Zavetnoye village; 36, from Che-nozemel'- ’
skiy Sovkhoz; 20, from Dosang station. In connection with thie small »
number of animals caught on the territory of Zasetnoye village it was ‘
not possible for us to compare their sensitivity to the toxin with that
of sousliks caught in other places. However, we made such a
cormparison between the sousliks of the right {Chernozemel'skiy
Sovkhoz) and left (Dosang station) banks of the Volga. Asis =cen
frora the Table, no essential diiference was noted in the sensitivity
of these rodents to the plague toxin,

In this experiment a relatively low sensitivity of younp sousliks
to the plague toxin was damonstrated, This is confirmed by tue
comparative data of sensitivity of sousliks and white mice to the

' toxit, (see Tadle 3), :
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|—_ Thus, while white mice weigling 20 grams died in 100 per cent !

of the cases (CI.D} from the minimum dose of toxin, equal to 0,1
to 5 mg, young scusliks weighing 48 grams survived in 100 per
cent of the cases, even with a dose of 5 milligrama.

Conclusions

1, Young sousliks taken from places which had difierent
epizootic pasts (the village of Zavetnoye, Che'rnozemel'skiy and
Dosang station) showed no essential difference in their injectious
sensitivity to the plague microbe,

2., Old and young sousliks caught in the regiuns of Dosang sta-
tion and Chernozemel'skiy Sovkhoz did not show any essential differ-
ence in infectious sensitivity to plague, Old sousliks taken from th~
region of the village of Zavetnoye were ten times more resistant tharn
the young animals,

3. Differences in sensitivity to plague iriection were not found
bhetween young femalcs and males,

4., Young sousliks were more resistant tc the plague toxin than
white mice.
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L. B8, Adimov
Lingering Fnrms of Plague in Laboratory Animals

Report IV, Disseminatiorn of chronic forms of plague with reduction
of resistance of the macroorganism,

(Report I, Trudy Rostovskogo-na-Donu Gos, Nauchn, -Issled, :
Protivochumnogo In-ta (Wor&s of the Rostoy-na-Donu State Scientific
Research Plague Control Institute), Vol, XV, No. 1, 1959. Reports
Il and IOI in the aixteenth volume of the same works, 1959)

Chronic plague in rodents has been the subject of discussion of
many investigators (Simond, 1898; Kolle and Martini, 1902; Gottschlich,
1903; Hats, 1904; D, K. Zabolatnyy, 1906; S. M, Shchastnyy, 1910,

1912; the Engligh Commission for Study of Plague in India, 1906-1912;
S, V. Suvorov, 1926; Williams, 1926 and many others), However,
opinions about its epizootological significance have diverged even since
the time of the first works, which substantiated the participation of
rodents in the rooting of plague in nature,

Thus, Simond and Gottschiich, Kolle and Martini believed that
chronic plague in rats may be responsible for the preservation of this

. infectious disease in the interepimootic periods and give -ise to new
acute episootics. The English Commission, on the hasis of extensive
observations, supplemented by histological studies of Ledingham (1907),
concluded that chronic plague is of no significance for the rooting of this
infectious disease in nature and represents a stage in successful re-
covery from the acute form of the disease, The Commission therefore
considered it better to call the chronic form of plague "resolving plague",
by the same token emphasirzing the irmmpossibility of its susequent cx-
acerbation. The works of the English Commission exerted a great
influence on many investigators, and for several decades the view-
point that dissemination of chronic forms of plague was imp~2ssible

. predominated, This principle was shaken by the works of Dujardin-
Beaumets and Moany (1912), A. A, Churilina (1915}, N. A, Gayskiy
(1926, 1944), Wu Lien- teh (1928), V. 8. Grikurov (1934) with respect
to the part played by hibernating rodents in the tranamission of the
plague pathogen from one episootic season to the next. As far as non-
hibernating rodents are concerned, not so long ago, in 1944, analyuing
extensive factual material on plague epidemiology accumulated over

" half & century V, N, Fedorov wraote that there is no reason for

Lcouﬁlcriq chronic plagué of noun-hibernating rodents a means of |
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r;erpetuating this infectious disease in nature,

’ _——1

In recent years, however, irrcfutable facts have been obtained
concerning the dissemination of chronic forms of plague, both in
rodents going into hibernation and in non-hibernating rodents, and
many authors have expressed the opinion that chronic forms play a
part in the maintenance of the plague enzootic (O, M, Petrunina,
1950; V., M, Tumanskiy, N, M, Sokolova, and N, K, Fedutina,
1951; N, A, Pletneva, 1957; L., S, Malafeyeva, 1957; T, I,
Anisimova, 1959 and others), Thereby, it is believed that the cause
of exacerbation of chronic forms of plague may be a reduction in the
protective forces of the body when the rodents come under unfavorable
existential conditions, Nevertheless, we have not succeeded in
finding a single work in the literature which gives direct proof of
the fact that unfavorable influences upon the body of the rodent which
has the ckronic form of plague would lead to dissemination of the
infectious process.

In connection with this, we made an attemipt to learn experiment-
ally to what degree unfavorable factors can alfect the course and out-
come of chronic forms of plague, In the literature there is mention
of the fact that such attempts have not given positive results (M, G,
Akhundov, 1940; V. N, Fedorov, 1944),

For the purpose of reducing the resistance of the body we used
cortisone as well as starvation. The choice of mmethods was not by
chance, It is well known that cortisone in large doses is a powerful
factor reducing .he resistance of animals to varicus infectious diseases,
It has been determined that the administration of cortisone to white
mice markedly increases their sensitivity to the plague pathogen
(Paynes, Larson, Walker, Foster and Meyer, 1955; S, L, Blyakher,
1958; D, T. Shiryayev, G, A, Lalazarov, I. M, Vorona, L. K,
Melashchenko, 1958). It shouid be noted thut in imniunizea mice
no such effect was observed (Payne, Larson, Walker, Foster, and
Meyer, 1955), Hayashida, 1957, reports a considerable reduction
of resistance to the plague microbe in white rats which were injected
with adrenoccrticotropic hormone., At the same time, there are
observations in existence which attest to the fact that a state of
malnutrition increases the sensitivity of unimals to plague (E, L
Klets, V. P. Khrustselevskiy, R. 5. Kolesnik, Z, S, Kudinova,

N. V. Ol'kova, L. A, Smirnova, 1957).

Experimental Data

For the purpose of clarifyiug the possibility of dissemination
Lol chronic furms of plague after the effect of unfavorable conditions
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r:pon the macroorganisru we periormed experiments cn white rats ! i ’
and white mice, In thc experiments adult white rats weighing 180-
250 grams and white mice weighing 18-25 grams were used, Cortisone
from the French Roussel Ccmpany was used, infection of the animals
was carried out by subcutaneous injection in the area of the left thigh o
of 0,5 cc of a microbe suspension prepared in rhysiological saline o
solution from a one-day agar culture of the plague pathogen grown '
at 28°, The animals which died and were killed were subjected to : 5
dissection and bacteriological study, The latter was accomplishad A
by means of inoculation of material from the infection site, regional o
lymph nodes, liver, spleen, lung and blood into agar plates, Micro-
scopic study of the pathology of the experimental aninmals was carries
out in the pathology laboratory of the Institute by Z, D, Khakhina; the
results of these gtudies have been used in the pre.ent report,
- In preliminary experiments the activity of the cortisone was
checked, The activity of the preparation for white mice was de-
termined by means of infecting them with a vaccine strain of B,
pestis, strain l, after a preliminary single iutrzmuscular injection
of different doses of cortisone into the animesls four hours hefore
infection. After infection of the mice with a dose of 200, 630, 00
microbes of B, pestis | part of the 'cortisone-treated" animals died
of disseminated plague, whercas ail the mice which had not teen in-
jected with the preparation survived, Bezsed on this experimeant, {ov
the purpose of provocation of chronic forms of plague in white mice .
we considered the best dose of cortisone to be eighi miliigrams, becaunse , |
higher doses proved toxic, :
In *he literature we have beer unable to find any studies which
throw light on the effect of cortisone on the plague infectiov: proceass S
in white rats. In connection with this we tested the activity of ;
cortisone in infection of white rats with a virulent strain o B. pesiis, ’ _
774, Cortisone wae injected onca into the muscles of the riygit thish s
four hours before infecriva, Obraervatior of the animals was rmude ’
for a month., The recsaits of the experirnent ave presented in Tahie o,
The death of the aniinals frora plague occurred on the sixth nng
geventh davs after infection, Growth of the plague microbe on agar
plates in cultures of the organs and blood of the animsls whish dive
in the majority of cases was zbundant, Asgis seen fram Tablie
injection of cortisone consideradbly incressed the infectious sensitiviny
of white ruts 2o plagre. { ased on this eroeriment, the dose of 36
milligeams was adoptad s the optimum for toe provocatior o
chronic {armea of piagie in white rate,
After making surre o *he face chat cortigone roduces the sesiatanes

‘ol white mice and white rarn to rne nlagee pathagen ard »ftey
L N '
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Table 1

The Effect of Cortisone on the Caourse of Plaguc in White Rats
Infected with B, pestis 773

Ol @1 @ @ Gy Lo
Kommccwo‘ l0ea sapa- } bna xop- L - .=
= Aenun (s t 3‘{",‘1 LY 3 =
%5 AHBUTREX | whkpoonua | T 018 % 3 ,i 3 s Ak
~..§ #rpyane | Yeax) mwr) |“Qs 52253 13
2y i "‘ﬁf'iuﬁ?eggz
1 4 1000 5 P ! 2
2 4 o 50 2 -
3 4 1000 100 3 - !
4 4 -— 50 .- 1 3
5 4 - 1V - 2 2
6 4 1LY -- - {

1. number of groups of ansimals; 2. number of animais ia the greoup:
2, dose of infection {in microles); 4. dose of cortisone {in mg); 5.
died; 5. from disseminated plague; 7. with a negative result of
bactericlogical examination; 8, survived, ’

determining the optirnum doses of the preparations we rroceeded with
the performance of the main experiments. Twenty-four white mice
were infected with 1, 10, 100 and 1, 00C microbes of B. pestis 773, Six
animals were used for each dose. In Tabic 2 the resulis of the exncri-
ment are presented on the 29th dcy after infection.

All the surviving mice looked completely healthy, sts well and we-e
active, On the 29th day after infection eight white mice which had
survived 10 and 100 microbes were injected intramuscularly iato the
right thigh with eight milligrams of cortisone., The other six mice
were not given cortisone in the belief that animals with chronic forms
of pl~~ue can occur only amoang those scrviving larger infective dosac:s
(see report I), In the group of those which received the cortiscac
injection four white mice died; the others were killed on the nintv and
10th days after injection of the preparation. All tie white miice, with
the exceptior. I one, No 1.31, were hardly notcwort‘:y Three of

'Lthe'm died of causes which bad nc bearing on the plague infection, i
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Table 2

Results of Infection of White Mice Witk Different Doses of B, pestis

713
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i 6 I 0 - !.)

2 8 . o 4 5

3 6 100 3 S 5. 5 3

4 6 1000 6 ©*5.5.6,88 2 0

1 number of groups of animals; z number of animals in the aroup;
3. infective dose (in microbes); 4. died of plague; 5. length of life
of animals which-died {in days); 6. survived.

Among am.mals infected with 1 microbe and killed on the 33tk day
after infection no chronic forms of plague were found.

. White mouse No 15631, which had survived after infection with 100
microbes of B, pestis 773 and which on the 29th day had received
eight milligrams of cortisone, died on the 37th day aiter infection,
At autopsy the following pathological changes were found in it: the
subcutaneous tissue was markedly congested, particularly in the
inguinal and axillary regions, markedly edematous on the left side
of the body, ard moderately edematous on the right. Edema of
the subcutaneous tissue reached its greatest degrea nf 2 sression in
the left ingvinal region and at the site of infection. At the infection
site necrosis of the muscles of the thigh of a creamy- greenish ceiocr
was found; in the central portion of the necrocls the muscies had
liquefied; along the perinhery, they were diffusely impregnated witk
3 purulent exudate; the adjacent subcutaneous tissue was increased
in volume, markedly edematous, and hemorrhagic, The left
inguinal and left iliac lymph nodes were markediy enlarged. The
right inguinal lymph node was moderately enlarged. The liver was
of a clay color, The spleen was considerably eniarged, of dark
cherry color. On bacteriological examination an abundant growth
of a typical plague microbe culture was found in cultures taken from
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1. the organs and the blood. |
| On histological examination of white mouse No 1631, at the
infection site a focus of complete muscle necrosis was found purulent
[ inflammation of the surrounding tissues; among the cells of the exudate
i plague bacilli were encountered; the muscle fibers, separated by the
exudate, had become mecrotic. In the regional lymph nodes hyper-
plasia of the reticular cells and a diffuse plasma cell infiliration
wereobserved., In the spleen a very marked congestion of the pulp
was noted with impoverishment in cellular elements; the follicles
were large and rimmed by a narrow region of necrosis in which small
“a accumulations of plague bacilli were encountered. The liver was con- .
gested; the parenchymal cells showed marked degenerative changes.
In many intralobular capillaries accumulations of plague bacilli were
found which had penetrated into the surrounding tissue also. In the
lungs congestion was noted, and there were small foci of acute
inflammmation; in the capi‘laries of the septa and between the cells
there was a large number of plague bacilli,

The data presented attest to the fact that in white mouse No 153},
which died on the 37th day after infection, a disseminated plague
infectious process had been established with the presence of agonal
septicemia,

With the aim of provocation of chronic forms of plague in whlte
rats two experiments were performed. In the first, <! white rats
which had survived after infection with different doses of B. pestis
773 were given a single intramuscular injection of 50 milligrams of
cortisone., From the time of the infection to the time of injection
of cortisone 49 days elapsed for 19 animals and 38 days for 22,

Thirty control white rats were infected wita 1, 000 microbes of B,
pestis 773; of these,20 animals received 50 milligrams of cortisone
intramuscularly four hours before infection.

All the experimental animals remained alive and were killed 17-
20 days after certisone injection. Nine of them had chronic forms
of plague which were characterized by the presence of encapsulated
abscesses filled with necrotic ‘contents in the tissues. In cultures
of the abscess contents the growth of plague microbe cultures was
abundant, In two white rats, in which the abscesses were local- -

_ized at the infection site, the regional inguinal lymph nodes were
considerably enlarged, and in cultures of the latter on agar plates
growth of the plague pathogen was observed in the form of single
colonies,

On histologic study no changes were found in the rats which

,would permit suspecting an exacerbaticn of chronic forms of

| plague, - _
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[ - The fact that f:lague microbe was isolated from lymph nodes

regional to the site of the encapsulated abscesses provides the basis
for the belief that encapsulation is a relative barrier to the plague.
micrcbes, and the latter can penetrate beyond their limits from
foci of lesions.
Therefore, in this experiment cortisone provocation did not lead
to an exacerbation of chronic forms of plague.
* In the control experiment cortisone considerably reduced the

resistance’ of white rats to plague: by the 15th day after infection 17 of -

the 20 animals which had been given the prparation died of
disseminated plague, whereas out of 10 rats which had not been given
the preparation only four died, :

In the second experiment 37 white rats which had survived after
infection with different doses of B, pestis 773 were subjected to the
unfavorable factors, These rats were injected subcutaneously twice
with 50 milligrams of cortisone each with an interval of 13 days
between the injections, - From the time of infection to the time of the
first injection of the preparation 31 days elapsed for 17 animals; 34
days, for 18; 109 days, for two, Five days before the first injection
of cortisone all the white rats were transferred to a limited diet, on
which they were kept until the end of the experiment, Prior to this
day milk, brown bread and oats had been included in the diet of the
rats, Milk and bread were eliminated from the diets; the quantity
of oats was cut in half, Instead of milk the rats drank water.
Observation of the animals was conducted for 23-28 days after the
first cortisone injection. In this time seven white rats died; the.
rest were killed at the times indicated. In the majority of animals,
both those which died and those which were killed, a considerable
loss of weight was noted.

Of the group of animals which died five white rats showed no
pathological changes suspicious of plague; no culture of plague
microbe was obtained from them, The other two rats which died --
No 859 and No 867 -- deserve special attention, . '

White rat No 859 was infected with 100 microhes of B, pestis
773. Cortisone was injected into it once on the 34th day after
infection, It died on the ninth day after injection of cortisone, on
the 43rd day after infection, On pathological examination the
foliowing was found: the rat was moderately well nourished; the
subcutaneous tissue was markedly congested, In the left inguinal
region there was an encapsulated abscess measuring 0.7 x 0,5 x
0.4 centimeter filled with thick necrotic contents of a cream color,
The surrounding tissues and the abscess capsule were hemorrhagic,

L_IP the liver areas of\ an intense red color alternated with areas of
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| a clayey hue, The spleen was small, The lungs were markedly !

changed, The left lung and the middle lobe of the right were en-
larged, dense (of liver consistency); on section they were red and
did not collapse, In the middle lobe of the right lung there were
several small greyish-white necrotic nodules, The upper and lower
lobes of the right lung were bright red in color, moderately edematous
and aerated, On hacteriological examination in the cultures of all
the organs and blood a typical culture of plague microbe grew out,
Growth of the pathogen was particularly abundant in the cultures of

the abscess contents and of the lungs; somewhat less copious in the
blocd culture, '

Histopathological study showed the following results: the left
inguinal lymph node was completely necrotic; in the necrotic tissue
there were many plague bacilli; along the periphery the area of
necrosis was surrounded by a zone of purulent inflammation. The
capsule only partially localized the f{ocus of the lesion,and where
there was no capsule the purulent infiltrate penetrated far into the
surrounding tissue {see photographs 1 and 2), The spleen was con-
gested, In the liver there was granular degeneration of parenchymal
cells; many Kupffer cells were enlarged,and in some nuclear de-
generation was observed, In the left lung and in the middle lobe of
the right there was a diffuse acute inflammatory process, In the
exudate there were erythrocytes, leukocytes and sercus fluid with
a mass of plague bacilli (see photograph 3). In other parts oi the
lungs, against the background of marked congestior, there were
multiple small pneumonic foci with serous and seroas-leukacytic
exudate in which there were many plague bacilli, In the kidneys
there was a marked granular degeneration, The suprarenal glands
were congested,

The data presented are evidence to the effect that in white rat
No 859 a dissemination of the chronic form of plague had occurred,
The plague pathogen had extended beyond the limits of the localized
focusof the lesion in the regional lymph node and had caused an
extensive acute pneumonia, Death of the animal occurred with
signs of a quite intense bacteriemia,

The virulence of the subculture obtained from blood of white
rat No 859 was tested in the few days after its isolation by means
of the infection of white rats, guinea pigs and white mice,and it
was shown to have remained at its high initial level for all three
species of animals,

White rat No 867, infected with 1,000 microbes of B, pestis
773, was injected with cortisone twice, 34 and 47 days after

Li.nfection. It died on the 52nd day after infection, At autopsy the
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Photograph 1. White rat No 859, Sectica of abscess wall, In the
center the capsule is seen; below, the purulent infiltrate,

animal showed losa of weight, pronounced hyperemia of the sub-
cutaneaous tissue, a large encapsulated cess at the infection
site, moderate enlargement of the reg lymph nodes, atrophy
of the spleen, and congestion of the lungs.” In the culture of the
abscess contents the growth of plague bacteria culture was
ahundant; in the culture of the regional inguinal lymph node single
colonies of the plague pathogen grew out,

Histologic examination of white rat No 8¢7 did not reveal any
features which would attest tc disseminasion of the infections
process, The abscess capsule was thin over a congideruable
extent,

Therefore, even the fatal outcome did not produce disserninatioa
oi plague in white rat No 867: the plague microbes rematued
localized within the limits of ths primary complex, ;

-
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Photographk 2. White rat No 859. Section of abscess wall, No
capsule; the purulent infiltrate penetrates uninterruptedly into
the subcutaneous fatty tissue,

On examination of the surviving arimals chronic forms of plague
were found in four white rats, Thereby, encapsulated abscesses
were found in two rats at the infection site; in one, in the retro-
peritoneal lymph node, and in the latter, No 953, at the infcction
site and in the spleen. Culture of the abscess contents in all cases
gave an abundant growth of typical plague microbe colonies,

White rat No 953, killed on the 58th day after infection, is
interesting., At autopsy no other changes werc found in it except
for a thin walled encapsulated abscess at the infection site and a
large encapsulated abscess in the liver, However, on bactecriologir-l
exarnination plague microbe cultures grew out not only in cultures
of the abscess contents but also in cultures of the spleen, lungs
(moderate growth) and blood (single colonies).

Histological study of white rat No 952 did not reveal any changes
in the organs which would conl{irm dissemination of the chronic form

f plague,
L°
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Photograph 3. White rat No 859, Smear of lung. In the exudate
is a masas of plague bacilli,"

Discussion

In our previous investigations it was deterinined that the plague
pathogen can be maintsined for « long time in the bodies of white
rats, guinea pigs and white mice with chronic forms of plague in
theae animals (Repcrt I), The virulence of the pathogen thereby
remained at the high initial level for these three species of animale,
regardleas of the species of the host in which the plague microve
had coexisted for a long time (Report II). In white rats which had
suffered infection with the l..D,;o of plague bacteria, the streagth
of the immunity was determined 25-71 days ufter infection {Report
II). Thereby, the white rats among which part of the animals had

" chromic forms of plague showed a relative resistance to a sccond

infection with both amall (10 CLD) and large (200 CLD) doses of
plague microbes. In rats which died after a second infection, as

a rule, there were poorly expresscd pathological changes, and a
complete absence of plague microbes was observed in the organs

and tissues, or they had a very low content of the pathogen in

them. However, in a amall number of rats after w second infaction
an extensive secondary specific involve nent of the lungs occurred, '
The fact was noteworthy that anieqportem bacteriemnia developed —
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' only in these animals, whereby the saturation of blood with plagns
microbes was high., The fact that the rats died with signs of
extensive plague pneumonia is evideuce of the fact that various organs
of the animals which had suffered from subcutaneous infection with
plague can acquire a different degree of resistance to a repeated
‘incorporation of plague bacteria, These data are in agreement with
the results obtained by other authors.” Thus, it is known that the
lungs are immunized in plague poorlyby comparison with the other
organs and after a delay (Bazarov, 1899; N, Zhukov-Verezhnikov,
1940; M, P, Pokrovskaya and L, S, Kaganova, 1947), Jawets ard
Meyer (1944), after infection of immunized white mice and guinea
pigs with doses of virulent plague bacteria which were not very
large, observed an extensive plague bronchopneumonia in the remote
periods in the animals which died in the absence of lesions in the
other organs., These investigators regard this phenomencn as the
result of incomplete or partial immuaity, They also believe that

the toxin liberated from death of plague bacteria in 2 partially imraunc

organigsm reduces the resistance of the lung tissue to tlie incorporatiza
of the plague pathogen ir it and contributes to the occurrence of the
prneumonia described above, whercas the liver and spleen remain
intact in view of their resistance to the toxin and cellular activity,

According to the data of D, I, Shiryayvev (1957), ir. cuse mice
which survived afte:' primary infection with the LD:J T a viralent
strain of plague microbe resistance develops to a second it “tion.
However, the ''degree of immunity in house mice which have re-
covered from the plague is low, and on second infoction wits 10-23
doses of plague microbes a considerable number of the mice dies of
the plague,®t

Therefore, in the chronic farms of ~lague interrelationships
can be created between the pathoeen and the host organisn in some
cases, evidently, in which the plague microbe presesves its hieh
degree of virulence,and the body possesses a relative 5r incorplete
immunity,

The protective role of the tissue barrier in the form of the
abscess capsule ig very relative., Such a barrier in the abscnce
of an adequate immunity is perfectly surmountable by the plague
microbe, Thus, in the experiments of O. N, Trubchaninova and
L.. N. Makarovskaya (1958), after early termination of treatment
with inadequately effective doses of streptomycin in guinea pigs
infected with plague, not uncommcenly the plague hacteria -roke
through the capsules of the abscesses formed and an acute

. disseminated infection developed. Thea cases of isulation of
’L&hgue microbe cultures from lymph todes regional to the site at
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rwhich encapsulaied abscesses were found presented above also
confirm the possibility of the pathogen's penetration into the
surrounding tissue [rom the abscess, Finally, the degree of ex-
pression of the abscess capsule is different; sometimes the capsule
is so thin over a certain length that it is found only on histologic
examination, -

Therefore, there i3 reason for the belief that the premises
exist on the basis of which chronic forms of plague con produze
disseruination of the infectivus process. It is entirely probable
that the reason for the exacerbation in such caseas is a reduction
of the infectious sensitivity of the macroorganism,

The results of the experiments performed confirm this assumy -
tion, The reduction of the resistance of the animal nrgamism led o
an exacerbation of chronic forms of the plague in some of them and ,
terminated fatally with signas of dissemination and antewmortem !
bacteriemia, |
, Reduction of the resistance of white rats far from always led ic
an :xacerbation of the chronic forms of plague in them. Ot i5 of in.
rats which had maintained the plague pathogen in their bodieas,
dissemination with a fatal outcome occurred in only one, Exacer-
bation occurred in a white rat from the group of animals whick were
on a starvation diet and subjected to the influence of cortisune, Re-
duction of the protective inrces of the animals of this group was so
great that part of the white rats died of extraneous causcs. Neverthe-
less, in one of the rats which died, No 867, plague microbes remained
within the limits of the primary complex,

In the white mouse dissemination was characterized by a more or
less uiform involvement of various organs and tissues in the injections
process, whereas in the white rat an exteasive involvement of the lungs
predominated with insignificant involvement of other orpans ir the
process,

Conclusicns

1. In our method of performing the exproriments costisune re-
duced the natural resistance of white rats anc white mice to plague,

2. Reduction of the infectious resistance to these apecies ol
animals can lead to a disstmination of chronic forme of plagae and
to a fatal outcome with a high Jegree of saturation of the tluod wAath
the pathogen,
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K. S. Xarpuzidi, V.P.Bozherko, K.G. Bichul' '

The Problem of the Role of Ticks in the Epizootology and Natural
Fccalization of Plague in the Northwest Caapian Fozus

W

Recently, in connection with the realization of large-scale meas-
urcs in the Soviet Union for the sanitization and elimination of natural
fori‘of plague there has been a definite increase in interest in clarifica-
tion of the role of ticks as possible long-term reservoirs and vectors
of the plague microbe in nature. To date, this problem remains un-
clear, despite the fact that the attention of many investigators has been

' directed to ticks as possible reservoirs and vectors of plague for a long

tme.

Thus, in 1911, . I. Mechnikov, travelling through th.e Kalmyk
steppes, directed attention to the marked ‘egree of infestation of scus-
like with ticks and expressed the idea trat ticks can play a2 part of vec-
tors of plague ini2ction among rodent populations.

M. M. Tikhemirova (1929), S. M. Nixkanorov {1938}, D. A. Goi-
ov ard A. N. Knyazevskiy (1930} isolated plague microbe sultures from
Rhipicephalus schulzei ticks collected from sousiiks and from theix
holes. Subsegyuently, under natural conditions many species of ticks
were found io be infect ‘d with plague {Ixodes crenuiatus, Hyalomnma :
asiaticum asiaticum, Haemaphysalis numidiana turanica. Rhipicephal-
ns pumilio, Ornithodorus tartakovskyi) which nave close biocoenaotic
relationships with rodents -- reserveirs of plague in nature {O. F.
Afanag'yeva and M., A. Mikulin, 1957 : ' :

These findings stimulated investigators to take up the studv of :
the * ~ of ticks in the preservation and transmission of the ~l=gue :
pain -0 under experiinental conditions. As a result of their st iics
it has been determined that various specimens of ticks of the spc :ies
Argas persicus ca. take up the piague microbe and preserve it ia their
bodies up to 110 day= (D. T. Fadeyeva, 1932).

In the body cf the adult tick Hyalomima scupense the, plague mi-
crobe has tuen preserved for 11 days; in the larvae, up to severn days,
in the nymphs, three days (A. K. Borzenkov and G. D. Donskov, 1§33},

It has also been made clear that the larvae and nyinphs of the
tick Dermacentor marginatus can be infected with the plague microbe :
:fter feeding on a plague-infected guinea pig in a considerable psrcen-
tage of cases and prescrve it in their bodies up to 10 days (D. N, 3

Zasukhin and M. m. Tikhomirova, 19306).
1t should be noted that in the first stage of this work the selec-
tion of ticks for experimentation was not at 71l successful from the |
Lxsethcdologzcal viewpoint, because-ticks were used in the experiment.. :
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[v—vl_xich had no biocoenotic relations with rodents -- sources of plagu;ﬂ;
in nature. Therefore, this work couid not give the correct answer to’
the question of the significance cof ticks in the natural focalization of
pilague.

In recent years reports have apbeared about successful exper-
iments of infeciing R. schulzei ticks under experimental conditions
and of new cases in which ticks were found infected with plague in
places of epizootice among svusliks as well as facts of the prolonged
preservation of tre plague microbe in the bodies of R. schaulzei Zicks.
Thus, K. I. Kondrashkina {1957, 1359) writes that ali the ce-
velopmental stages of the tick R. schulzei are capable of taking up the
plague microbe when feeding 0w an infected animal and can preserve
the infection in the bocdy during the course of metamorphosis. K. 1.
Kondrashkina succecded in cbserving transmissior from ore vhase to .
the next in 23 czses, and in two she observed the transmission of the
piague pathogen to healthy rocents by ticks which had beer transpiant-

ed to themn for fieeding up (the mechanism of infection was rot studied;.
During & piague epizcoric whick occurred amorp sousliks in the nortin-

eun part of the Volga-Ural natural plague focus K. I. Koncrastkina
found a large number cf infected R. scruizei ticks zlong with the in-
fected rodents and {leas. Thereby, repeated isolatica of piague mi-
crobe cultures irom unfed adulr ticks and nymphs cauvght in the sous-
iik hclies gave the author the basis for expressing the idea that trans-
mission of tkhe plague microbe irom oune stage tc the next occurs un-
cer nztural conditions alsc. i

T. A. Burlachezko {1657) showed that iz the tick Ornithodorus
tartakovskyi the transmissiot of the plague micrsoe {rom cnsz stag
the nymph to the next is possiblie, but in censideradle marerizi ste
convinced herself thar ticks which kave unéergcne metamoernhosic an-.
-.&ve been kept for a long time do rci trarnsmit the plague microbe 12
another animal ard do rot cause its death from plague.

Aralyzing the materials accumulated, C. V. Afanz:'yeve and
M. A, Mikulin (1957) conciunded that ixodial and argasid {icks cannct
be of essential significance in the deveiopment of epizootics, -
in the extensive spread of the plague pathogen amorg rodent pepulz-
ticns. Tne authors reinforced this corclusion with the folicwing ar
menis: the impossibility of transmissicn ¢f the plague pathogen to
healthy animal by ixodial ticks whkich have undergone metamorphesis
the duration of the develonmential cycle, ancd feeding (normszily) oniy
once in each stage of development. Foreign investigators nave come
o the same conrclusion {Pollitzer, 1954).

Therefore, from the works presented akove it foilcws that oo
ir.'mz probiem of evaluation of the epizcotological significance ef t:ck
iso far there is no agreement. To be sure, possibly varicus specie
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i of ticks are not equivalert in this -espect. ‘,

For the work of the plague~control organization of the Caspxan
natural fccus as a whole anc the Northwest Caspiar focus iu particular ‘ : ;
T oniy two species of ticks can be of the greatest interest: R. schulze: -
and Ix. i. laguri.
The tick R. schulzei in th« focl i~dicated above is most abund- §
‘ant. Its abundance in certain seasons of the year can be juiged from the
mzerials of V. N. Fedorov, G. A. Kayzer and A. A. Flegontova (19234,
who observed R. schulzei ticks in large numbers in the Biyruk sands on
dwarf, red and yellow sousliks [Citellus pygmaeus, major, and fuivas,
respectively]. According to the materials of Ye. N. Nel'zina, L. I.
Slin'ko and others {1955), this parasite is encountered almost on the &n-
tire territory of the Caspian foccus, with the exception of Stavropoi'skiy
B Kray and cextain eastern rayons of Rostovskava Oblast.
ixodes 1. laguri is the species of tu.ck which is second with re-
gard to census; it is parasitic on rodects living on the territory of ai- ;
moet the entire focus of the Northwest Caspian, according to the data !
of the same authors {1355). P
There are controversial opinions cr the problem of the epizoot- !
ological significance of the tick R. schulzei. M. M. Tikhomirova aac !
M. S. Nikanorov {1930} ’expressed the idea that this parasiie is of great :
importance as a possibie reservoir and vecior of plague. In their opin- }
ion, ticks, ckanging hosts, can readily move the boundaries of a regi-
on enzootic for plague outward. However, not everyone agrees with
this opinion. Thue, V. N. Fedorov, I. I. Rogozin anéd B. K. Feajyuk
{1955; write that not 2 single experimenter bas succeeded in proving
ertirely convincingly that ixodial ticks can be active vectors of plaguc.
O. V. Afanas'yeva and M. A. M.lkqlm (1957) write the same :hmg as
wa3s mentioned above. P
in sxperimentation with ticks R. schulze:i and Ix. i. laguri . i
have also faiied to bri:._ 2bout the active transmiasion of the niague ri .
- crobe by infected tick to a healthy avimal. Incompletely fed ticks of
this species, as a rule, do not attach themselves a second time to 3 :
- ' guirea pig. Judging by the fact that other investigators did not suc~ ’ ; 3
ceed here either, we pelieve that we can agree ertirely with theé izes
of X.1I. Kondrashkina {1959) to the effect that in two of hexr experirnents
of infecting sousliks from infected ticks trarsmission did not occur
fror: the bate but rather as the result of rubbing the contents of the in-
ternal >rgans of crushed infected ticks into the skin, that is, the infec- oy
- ticn was by chance.

Nevertheiegs, as is well known, only the capacity ot 2 vecior
actively to transmit a pathogen from an infected tc a healthy animal is
of decisive importance for the deveiopment of epizootics and fox main-
’ta-..mg enzootics of piague. For the purpose of elucidation of this 11_2_—_.
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| portant probiem with reepect to the ticks R. schuizei and Ix. L. laguri

in the spring of 195] at the Elista Plag:e-Control Station appropriate
experiments we>z2 performec.

We began with the ciucidaticn of the capacity of tickes of becom-
ing infected on feading on a plague-infected guinez pig.

With this aim in view 80 specimens of acdult female Ix. 1. lag-
uri collected in the envirens of Elista were placed on four plague-in-
fected guinea pigs. ) ,

Of these only 33 ticks sucked until they were satiated. Part of

w2 ticks fed to an incomplete degree, and the rest died.

Of the 33 ticks which had sucked until they were satiated eight
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1 axaminaticn of them a plegue microbe cuiture was isciated irom
thern. Thereicre, this comparatively small experiment showed the -
quite considerable capacity of ticks of the species ix. 1. lagur: foxr
ing up the plague pathogen. '

Frorm: this experiment it was
micrebe is capacle of surviving in the ti
icrm, completely preserving Its virul
maximun period;.

’-

Similar experinents were daricrmied with the “iex R. sehuizd
and its nympns'. R. schulzei ticks proved to be less susceriinie
plague than ix. 1. laguri ticks. Thus, 225 adulr ticxs were zttache
tc sever guinea pigs which kad {itst beern infecied witr viagus. C- voo-
tericlogical exam:nation of 1ed ks the plague micrite Ui

renth dav after it fed on

ture was isclated from omy wo (1.2 percent).

In ancther Pxperme.,t, 233 aymphs of the same speroias of Tirg
were attached tc 10 guinea pigs infected with g_tla".gu . Of 141 satiazed
aymphs 2 1e.g ie microhe culture was isolated from only cne {8.7 per-

ev

cent) on e € he infected animzl.
Ticks. incompnierely ted, artzched To healihy ruinez =iz
coraplieticn of feecing. did rot atvach themselvss 2 second
been mentioned above.
Data obtained in ihese experiments are the
vaticns wiich we made previously in dacterigiogic

iezctad irom areas in wh ci- an active rlague epizcotic xas nccu*rin«,—f

in souslirs. Thus, in the spring-summer of (948 at
voints of Limanskiy Rayen of Astraxhanskava Oblast
collected from sousliks ar.d iromr their holes as wel
ierboas ang other rodents, of which 2, 687 {85 percern
species R. schuizei. All the ticks coliected were sublect
baciericlogical examination in the laboriatory of the Y
. Control Department with the use of indlvid l
iof biological tests. Despite this, it was im
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24.2 percent) were fcund o be infected witk piague. Orn bactericlogic-
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plague microbe culture from the ticks. At the same time, from the
raodents collected on the same territory 32 cultures were xsolated ,and!
1% cultures were isolated from their fleas.

Therefore, the data which we obtained in the Northwest Caspian
focus are evidence of the poor capacity of ticks generally and of R.
schulzei in particular for picking up the plague pathogen under condi-
tions of a naturally occurring epizootic among rodents.

This gives us the basis for confirming the cpinion of O, V., Af-
anas'yeva and M. A. Mikulin (1957, 1957a),who-justifiably believe that
ixodial ticks cannot be of esaential importa~ce in the extensive and
rapid spread of plague epizootics.

As is well known, there is no agreement cither on another, no
less important subject, namely, on the problem of the mechanism of

‘preservation of the plague microbe in the interepizontic period, parti-

cularly in the cade of hibernating rodents. To date a discussion bas
been going on as to what brings the plague microbe through the inter-
epizootic period: rodents or their ectoparasites (fleas, ticks).

1. S. Tinker (1940) believes that there is adequate proof of tt.e
fact that in a souslik focus the plague microbe car be maintained from
one epizootic period to the next both in the body of the hx‘)ematmg sous-
1ik and in the body of the souslik flea.

V. N. Fedorov (1944) arserts that in foci of the terperate zone
only fleas provide the possibility of survival from one epizootic pericd
to the next for the plague microbe.

V. -N. Fedorov, I. I. Rogozin and B. K. Fenyuk {1555) believe
that in the interepizootic seasons the plague pathogen is preserved in
the bodies of rodents as well as in the bodies of fleas.

During a plague epizootic in sousliks in the steppes of the Viiga-
Ural focus {in the spring of 1950) K. 1. Kondrashkina (1957, 1959} not-
ed that the onset of this epizootic coincides with the mase appeararce
of ticks in nature. Thereby, in all developmental phases s{the ticks in-
fected individuals in an unfed state were found. Thir perinitted the
author .0 express the idea that the ticks and *he nymphs infected with
plague in 1949 had carried the plague microbe through the winter of
1949-1950 to tke spring of 1950, and with the beginning of souslik activ~

" ity transmitted the plague pathogen to them.

On the basis of this fact K. I. Kondrashkina expressed the idea
that R. schulzei ticks, together with rodents and fleas, can become
sourcea of new epizootics after the ‘~terepizootic period.

O. V. Afanas'yeva and M. A. Mikulin (1957) have also expressed
themselves on behalf of the fact that ticks can be important elements in
the meci.anism of maintaining the natural .,calization of plague.

It seems to us that if ticks could regularly carry the plague in-
fection from one epizootic season o the next and actively tranamit @_h_(j
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r—fb;thogen to the recipiwunt, measures for the elimination of plague ic;_c:.-i-}

would be inconceivable without the performance of special insect elim-
ination operations dirccted at the elimination of ticks. Otherwise,
these measures would inevitably be doomed %o failure.

Ticks with their capacity for prolonged existence (even in an
unfed state) in the event of infection with plague could preserve the
plague microbe for a very long time in their bodies and contribute to
a rooting of plague for 2n indefinitely lorg period of time. However,
in practice this is not observed. To date, as is well known, in taking
measures which have as their final aim the elimination of a plague
focus all efforts are directed at extermination of radents only; these
are the main sources of the plague microbe and, as a rule, no vpera-
tions are conducfed against their ectoparasites, Therefore, in places
‘where work is being done for the extermination of rolents only rodents
die, while their ectoparasites ~- ticks and fieas -- survive, by and
large, well. For example, facts of finding considerable numbers of
fleas, iancluding those irnfected with , ague, in places where exterrnina-
tion operaticns have been conducted shortly after their completion are

- evidence of this. If the fleas and the ticks could preserve the infection

for a long time after the deaths of their hosts, then, bv remaining alive
they would provide for the maintenance of plague epizootics in the places
enzootic for plague from one seascn to the next, because a certain num-
ber of rodents always remains in them after the pericrmance of exter-

.. mination operations {as is well kncwn, if has never been possible fo»

anycne yet to destroy rodents as a species).

Experience in the elimination of a plague enzootic on tremen-
dous territories shows that where extermination operations against
rodents are carried out in good quality and on a large enough area, the
epizootics, as a rule, are no icnger repeated, despite the fact that the
rnext year after the extermination operatione on ‘he territcry on which
they wers conducted z ceriain number cof rodents and a considerable
numbeyr of ectoparasites can always be collected {I. V. Men'shova,
1257).

_ In the rayons of Stalingradskayva and Kostovskaya cblasts pre-
viously enzootic for plague as well as over a considarable ferritory of
the Kalmyk Republic within the limits of the Yergeri Heigits (the arca
of distr:bution of R. 'schulzei and Ix. 1. laguri) plague enizootics among
sousliks stopped after the first effcctively done extermination work ard
have not recurred for 25 years now. Thus, despite the mcst careful
gearch for the plague microbe in these places it cannot be {ound. In
these regions for a number of years a bacterioiogical examination hasg
beer made for nlague in several millions of rodents and their ecto~
,parasites {ticks and fleas) with negative results, Urntil 1935 here plagpe
epizootics in sousliks recurred yearly in the vicinity of ccores of in-_!
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l habited places. However, aiter the solid-coverage extermination ;};—11

erations of 1934 the epizootics stopped completely over a tremendous’
territory (more than 10,000,000 hectares) and are no longer being re-
corded, although the low souslik census was maintained on this terri-
tory only up to 1938-1939. During the Second World War work on the
extermination of rodents was stopped everywhere, in connection with
which the souslik census in the regions mentioned above increased in
places and reached the level which had existed there prior to the onset
of the solid-coverage work of rodent extermination (prior to 1934), but
there were no plague epizootics among the sousliks (O. N. Bocharni-
kov and others, . 1957).

In recent years an almost similar picture has been observed in
the steppes of the Volga~Ural focus, where after the accomplishment
of considerable work on souslik extermination, beginning with 1953,
no plague epizootics have been recorded over a tremendous territory
constituting the main area of distribution of the tick R. schulzei, In-
deed, in this part of the Volga-Ural focus plague epizootics had oc-
curred every year and in many places {K. S. Karpuzidi, 1957; K. S.
Karpuzidi, 1959; K. S. Karpuzidi and others, 1953). It should be not-
ed that here the fight has been waged only against rodents, the main

_sources of plague, and nc special measures have been taken against

ectoparasites.

It is perfectly clear that we would not have such a persistent
state of epizootic welfare if the ticks had been long-term reservoirs
and effective vectors of the plague microbe.

Therefore, the facts graphically repudiate the assertion that
a plague enzootic can be given roct for an indefinitely lerg time by
ticks. Therefore, the absence of an effective method of destroying
ticks in rodent holes to date should not leave us without weapons in the
matter of fighting against enzootics, because in the final analysis this
does not at all reflect orn the antiepizootic effect of operations conduct-
ed against rodents with the aim of eliminating plague foci.

Therefore, on the basis of an analysis of material in the litera-
ture and our own observations we have come to the conclusion that un-
der conditions of the Caspian natural focus and particulariy in its
northwest portion R. schulzei and Ix. 1. laguri ticks are not long-term,
reservoirs or active vectors cf plague infection in nature and for this
reason can have no essential influence upon the antiepizootic effect of
extermination operations taken in this focus with the aim of eliminating
it. Both these species can be infected by chance only against the back-
ground of active epizootics.
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M. 1. Levi

Some Additions to the Characterization of the Main
Plague Microbe Reservoirs

Through Academician Ye. N. Pavlovskiy's teaching abo:t the
natural focalization of arthropod=borne diseases the main rules and :
regulations of existence of natural plague foci were revealed. Only the Co
exigtence of all components of the epizootic triad (rodent, flea and path- _ |
ogen) and regular food relations between them make possible the exist-
ence of natural foci of plague infection. To be sure, each of the coni-
ponents of the triad is qualitatively unique and plays its own quite def-
inite part in the formation and existence of ratural foci, but I daresay
the pathogen, without which existence of the foci is impossible. is of
determinative significance. .

An cutstanding achievement in plague epizootology was the div-
ision of rodents into main and secondary reservoirs and tke latter, in
turn, into facultative and incidental. V. N. Fedorov, I. I. Rogozin and
BE. K. Fenyuk note that "the leading part of the main reservoirs is con-
ditioned by the relatively high density and continuity of settlements over
large territories, the characteristics of plague pathogenesis in them,
as well as the mass nature of ectoparasites (fleas) on the redents them-
selves as well as in their holes.” Because there are several main rag-
ervoirs of the plague microbe on the earth, undoubtedly, features coi-
mon to ail of them should exist as well as features characteristic of
only individual main reservoirs. The most common feature of the main
reservoir is the possibility of prescrving the plague microbe among its
populations over long historical periods of time. In the epizootic proc-
ess the plague pathogen is regularly transmitted by fleas from infectecd
individuals (the main reservoir) to uninfected individuals of the same '
species. i the bodies of certain secondary reservoirs the pathogen ]
3 develops and multiplies, in connection with which the infection of blocd-
sucking insects is possible, and these, in turn, can infect uninfec:ed
animalg by sucking blood, including the main or secondary reservoirs,
however, such a connection is not of a regular nature and in the great
majority of cases ends in an epizootological blind alley for the patho-
gen.

. Thus, the plague microbe sometimes comes into a population of
house mice, and in the event of a considerable density of the popula-
tions of these rodents and an abundance of fleas among them the epi-
zootic can exist among these animals for a certain time without new ‘

Brnportations of the infectious disease; however, the microbe cannot 3
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Gireunlate for a long time in the house maouse population, which is evi<
denced by many years of experience of plaguae-control institutions.

Crested jirds have been found to be iafected quite often in the
Volga=-Ural and Central Asiatiz plain foci. Wilh the same {lsas com-
mon to different species of jirds there is no doubt of tlie fact that i1 0m
time fo time the microbe can be Lnparied to populations of the main
reaervoir from crested jirds; however, this connection is not of a
regular nature,and in the great majority of cases the crested jirds
constitute an eprzootic blind alley for the pathogen,

[t should not be thought that in all cases the micrabe enters the
body of a flea from the body of the main regervoir and from there cramas
back to the boly of the main reservoir. In a number of cases the organ-
ism of the main reservoir also becomea a blind alley for the microbe:
however, this happens incomparably less often than amonyg populat’ons
of secondary reservoirs. Here are several schemata of epiz < w.c proc-
essges in plague:

Main reservoir -« flea <~ main reservoiy «~ flea -« main regerw

voir =- i ga, ete.

Main reservoir «~ flea -~ main resexvoix -= bling alley.

Main reservoir -- flea -~ gecondary reserveir «-~ tleu -~ secon-
dary reservoir -- blind alley.

Main regservoir ~- flea =+ secondary reservoir -~ flea «- sccon-
dary reservoir ~- fiea «- main reserveir -- flea «- main
reservoir -- {lea, etc.

Therefore, in a number of characteristics the difference bo-
tween the main and secondary reservcire is only quantitative, but guan-
titative differences change into qualitative ones when we deal with pre: -
ervation of the microbe in a rodent population. These quantitative dif-

ferences create the possibility of preservation of the microbe in a nopi~

lation of the main reservoirs and the impossibility of prolonged main-
tenance of it in a population of secondary reservoirs.

Ir. the great majority of {oci practical difticulties have arisen
and continue to arigse in the determination-of the main resevvoir, be-
cause in localities where plague epizootics are manifested the patho-
gen is not found in a single species of animal but rather in several. In
these cases knowledge of a number of characteristics of the main res-
arvoirs assists in the determination: the comparatively frequent and
constant finding of plague bacteria. a stable census for relatively long
pericds of time, continuity of gsettlenserts, ar abundance of fleas s the
holes and on the rodents th.ernselves, extensive territories occupied by
rocdent settlements, and some other characteristics, At the present
timie, the main reservoirs have alrcady been determined in the g reat
majority of plague foci,

L_ To a certain degree a comparicon of the axeas of distribuiien
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of the animals in which the piague microbe has been found and the 1o<! NS
calities in which epizootics have been recorded can assist in the de- L]
termination of the main reservoir. In a number of foci coincidence of ; B
the area of distribution of the pathugen and the area of dist:ibution of ' :
the rodent which is the main reservoir have actuaily been noted. Thus,
the entire territory occupied by the gray marmot /Marmota baibacinz]
has been considered endemic for plague. With the same degree of as-
surance the entire territory occupied by settlements of great sand

rats [Rhombomya opimus/ hae been considered an eademic focus of
plague. To a considerable degree,inadequately gkillful detection of
single infected animals in nature interfercs with the elucidation of this
correlation.

Recently, new facts have become known which indicate a discrep-
ancy etween the area of distrinution of the pathogen and the area of dis-
tribution of the reservoir. Right-bank meridional jirds have for a jong
time now been carefully studied for infection with the plague microbe,and
only from time to time has it been possible to isciate plague cultures
from them during acute epizootics amorng scusliks. Right-bark meridi-
onal jiras, in contrast to jirds inhabiting the left bank of the Voiga Riv-
er, have been shown to be highly sensitive {o the plague infection. Wnat
has been stated leaves no doubt of the fact thar right-tonk snimals are
not the main reservoirs in the focus of the Noerthwest Caspian. There-
fore, only in the area between the Volga and Ural rivers is the meridion-
al jird the main reservoir. Let us take another. similar example: the
red-tailed jird in A2SSR is the main reservoir, whereas cver extensive
territories of Central Asia there is no basis for considering it the main
reservoir. The reascns for such pheromena are complex and variced;
we shall not touch on thein in the present article; the very {actthat there
1s a discrepancy between the boundaries ¢f the plague focus and the ares
of distribution cf the wain reserveir deserves interest. Thus, the foc _
not uncommonly have their own boundaries, whereby the focus wncupies ’
oniy part of the avea of distribution of cre rodent or another pluying the »
part of the main reservair, "

Yu. M. Rall' and V. N. Fedeorov, V. §. Fetrov and M. ", Shiur-
er have come to the conclusion that all the foci in naturc areaf a singic -
host type, that is, they have one rather than several main resorvaolirs,

To this it should be added that cach specific natural plagae jocus has aits

own nain reservoir; however, this situation can be changed in tihe case

. of rodents with separat+d areas of distribution. By a2 singlce-host situi-
tiou we mean a situat.or in which one species ol redent {the main rese -
voir) more than others and regularly maintains the developirent and mal-
tiplication of the plague pathogen in the given focus

_ Persistent nlague foc in nature exist only in those pluces wiren

ithere avre not orly conditions for the existence of the specios of rum-;.r_'
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[E'ﬂ'own /5 be the main reservoir but zlso where conditions exist for ~
the regular progress of the epizootic process, for the existence of gex’n-
erations of vector fleas and of the pathogen itself in infinite numbers,
that is, the existence of all components of the epizootic triad. .

The epizootic triad is not just a group of living organisms. These,
80 heterogeneous species of living beings (rodent, flea and pathogen)
show a strict relutionship and ccnnection., First of all, let us speak
about the pathogen itself. Its habitat is the body of the main reservoir.
Many properties of the pathogen a_# created and are changed in the bod~
ies of the mezin reservoirs, whereas the influence of secondary reser-
voirs either leaves no or almost no traces in the evolution of the mi-
crobes; in the great majority of cases those developmental branches of
the microbx which are completed in the secondary reservoirs die,as far
as the future is concerned, because they end in a blind alley. In the epi-
zootic process a certain adaptation of the pathogen to the main host oc-
curs, but because all the natural foci are single-host types, and each
focus, incidentally, has its own main reservoir, it would be no exaggera-
tion ty consider that each plague focus is characterized by its own biolog-
ical race or variety of pathogen. This has been ne: tly evidenced by data
on bacteriemia in left-bank meridional jirds and dwarf sousliks infected
with strains 297 and 403, of which the former was isolated in a souslik
focus; the latter, in a jird focus. These data have becn presented in
other works of the present collection. It nas been possible to observe a
more or less constant bacteriemia after infection with relatively small
doses only if the jirds have been infact~d with a strain isolated from a
jird focus or sousliks infected with a sti“in isclated from a souslik fo-
cus. 'a other caces bacteriemia has occurred after the infection of ro-
dents with relatively large doses and has becn of an agonal nature. It
seems to us that the degree of difference between biological varieties
of the plague microbe depends specifically on: a) differences in the tax-
onomic positions of their main reservoirs and b) the duration of para-
sitism of the plague microbe in the body of a given main reservoir (the
age of the focus). The adaptation of the pathogen to the main reservoir
intensifies the part played by the latter in maintaining focalization.

Quite a bit of attention has been given to the study of plague mi-
crohe varieties. In 1928, Zabolotnyy wrote that "'differentiation of vari-
ous races has been inadequately worked out, and we have no data for
differentiating differcvnt types of plague bacillus, similar to what exists
in the case of diplococci, vibrios, bacilli of the typhoid group, gonoco-
cci, spirochetes and many other groups of microbes. The organotrop-
ism, cultural and sexclogical differences between various strains should

- be elucidated by a series of new experiments."
The significance of isolation of varieties of the plague microbe
L)_:__u been well characterized by Tumanskiy: "Study of the varietiu_g_q
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plague microbe is of great theoretical and practical importance. C_;;:e-
ful study of this problem along with other data will make it possibl: to
introduce greater clarity into the problem of studying the natural focal-
ization of plague and accurately establishing the main rescrvoirs of the
pathogen in those enzootic foci where epizootics are observed among
several species of rodents as well ag tc cistinguish hetween adjacent
epizootic foci, establish {he connection of the foci with one another and,
finally, outline the correct means of eliminating natural foci of this
infectious disease."

In 1951, Devignat isolated three varicties of plague miicrobe ac~
cording to the relationship of the pathogen to glycerin and the produc-
tion of nitrites. Turaanskiy gave a similar classiiication of varieties
after distinguishing rat, marmot and souslik varicties.

Varietics of Plague Microbe (Tumansiiy, i955)
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I. Varieties; 2. Characteristics of varietics; 2. Fevrantation of olyc-
erin; 4. Nitrification; 5. Denitrification: . Raf, 7. Mavrmor, &§. S .8~
lik.

Key: The results obtained with n small mumber of curains of rhe
given variety are presented in parentheses.
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the properties of parasites. Inapplication (o the nathogen of bies-' ro
encephalitis he wrote the following: "The "pouncaitony’ of thye virus stv on
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habitat of a virus influences the vivus ttrovs uabitativey. Ao
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I‘é?obe should be sought in physiological characteristics of the bodieg
of different specie¢es of rodents, the main reservoirs of the plague path-
ogen in nature, rather than in geographic conditions or the history of
plague pandemics."

On the basis of existing materials the suggestion can be made
that among the strains of the souslik variety (according to Tumanskiy),
to which group strains 297 and 403 should be referred, ther= are dif-
ferent races or varieties, the existence of which is 28sociated with
parzsitiem in the bodies of different main reservoirs,which in a tax -
cnomic respect 2ve different from one another. Strain 403 was isolat-
ed (rom red-tailed jirds; at the same time, judging by the bacteriemia
in meridional jirds it behaves like a true jird strain. it may be sup-
posed that the nature of bacteriemia after incorporation of the jird
variant will be similar in the related species of jirds. The nature of
bacteriemia depends not only on the speciecs of animal but also on the
degree of resistance to plague. In left-bank meridional jirds infected
with strain 403 constant bacteriemia was noted in response to large
infective doses, whereas in right-bank meridioaal jirds this type of
bacteriemia was observed only after infection with small doses.
Therefore, within this varviety, which Tumansgkiy referred tn the scus-
lik group, two subvaristies can be outlined -- jird and souslik.

The main reservoir is a concept which is not only biclogicai bat
also historical. Under certain historical conditions the secondary res-
ervoirs can enter the ranks of the main reservoirs. The greatest prob-
ability of transition from the secondary reservoir grevp to the raain
reservoir group, under otherwise equal conditions, is maintained by
those species of animals, secondary reservoirs, which in a taxonomic
respect are related to the main reservoirs.

In plague infection several mechanisms of infection are known
(alimentary, contact, arthropod-borne and droplet); however, plague
belongs to the group of arthropod-borne infecticus diseases because this
mechanism of transmission is characieriatic of the course ot the infec-
tious disease among the main reservoirs. The mechanism oif transmis-
sion is the connecting link which cements the entire triad. In connec-
tion with this, the arthropod-borne mechanism of transmissior has
made an impression on the properties of the main reservoir and of the
pathogen. In the casc of arthropod-borne infectious diseases the alter-
nation of the microorganism's heing in the bodies of warme-blooded an:-
mals and poikilothermic hosts is of the nature of epidemiological nec-
assity. Without a flea the microbe cannot enter the body of a4 rodent
{since in plague transovarial transmission of “he pathogen 18 unknowr
among fleas). while without the rodent tne microhe canrot enter the bady
. 3{ the flea. Thereby, even if certain changes in the properties of the
Lg_l_ague pathogen occur in the organjam of the rodent they can be lost
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various existential aspects of plagﬁe infection in various natural foci.
It should be emphasized that everything stated has a bearing on the bic
ological species of living beings rather than on separate individuals of
the main reservoir, vector or microbe. The relations studied Lear
the imprint of historical development, without consideration of which
interpretation of characteristics of members of the epizootic triad in
different natural foci of plague existing at the present time would te in-
conceivable.

Conclusions

1. Tue main reservoir is capable of maintaining the develogp-
ment and multiplicaticn of the plague pathogen over an infinite number
of generations under favorable conditions, in contrast to facultative
secondary reservoirs,

2. The boundaries within which the plague epizootics are ex-
pressed in every specific focus may not coincide with the area of dis-
tribution of the main reservoir but may be only part of this area nf
distribution.

3. In naturce, apparently, specialized varieties of the plague
microbe exist -- souslik and jird.

4. The arthropod-borne mechanism of transmission cements
the epizootic triad into a single whole and explains the characteristics
of bacteriernia in various species of rodente. Members of the epize-
otic triad show deep-seated relationships and influences on cne another,
in connection with which the properties of the main reservoir cannot he
analyzed apart from those of the other members of the epizootic triad
in any specific natural plague focus.
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P, 1. Shiranovich, I. V. Morozova, G.P.Samarina. A.I Paviov
Jird Fleas (Aphaniptera) of the Northwest Caspian

Information about the flea fauna of the Northwest Caspian began
to appear in the literature only in the 1920's (1. G. Ioff, 1925, 1926,
1928; Yu. N. Vagner, 1926; V. I. Kuzenkov, 1928, and others). At
the first stages of the investigations the main attention was given to the
s2udy of fleas living in human houses, on domestic animals, and on a
raclent which is very widespread here, the souslik.

Interest began to be taken in jird fleas only with the bzginning of
the 1930's, after M. M. Tikhomirova (1934) first gave an epizootologic-
al evaluation of the meuxidional jirds of the Volga-Ural plague focus.
Since that time numerous studies have begun to be published on the ecol-
ogy of small species of jirds and their ectoparasites (Yu. M. Rall',
1938, 1939, 1941; M. M. Tikhomirova and others, 1935, A. A. Fleg-
ontova, 1940; S. A. Kolpakova, 1944, 1950; A. F. Dudinkova, 195(;

B. K. Tenyuk and M. P. Demyashev, 1936, and others), but for the
most part they dealt with territories located on the left bank of the Volga.
" In connection with the general combination of studies on plague
natural focalization in recent years a study has beea begun on jird fleas
of the right bank of the Volga {P. I. Shiranovich, 1950} and in the Eastem
Precaucasus (N. N. Bakeyev and others, 1956). A thorough study cf
the biology of the flea Xenopsylla conformis was made by N. F. Dar-
skaya and others (1957) in the deserts of the Tranac.icagus.

It should be noted that in the past, in the study of the ecology of
Qeas, attentior was paid mainly to seasonal changes in the species com-
nosition and in the abundance of parasites. One of the essential detects
of these studies was the fact that for the purpose of constructing curves
of changes in the flea census frequently material was used which Lad
been taken from different localities. However, the study of the seascn-.
al dynamics of the species is essential for eatablishing the reasons for
activation or subsidence of epizootics. For knowledge of the struct: ..
of the focus and its epizcotological zoning r.o legs inportaut is the .-
alysis of materials, aot only from a seasonal but also from a territori.
2} aspest. Based on these principles we set about treating material
on jird fleas of the Northwest Caspian, the results of which have hesr
presented in the present report.

In the collection of material, in addition to the authors, Ye. .
Polcovova, K. A. Ivanov, Kh. G. Shadiyeva, G. P. Derkach, Prov.-.
shina, A. I. Artamonova and others participated, ior which we ghe 1}

Ll‘.mo to express our gratitude to them.
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'- Collections of fleas from jirds (Meriones meridianus Pall, ‘

lamd Meriones tamariscinus Pall.) and {rom other species of rodents
were carried out from 1947 through 1953 on the right-bank territory
of the Caspian lowlands within the limits of Astrakhanskaya and couth
Stalingradskaya oblasts and Kalmykiya.

The landscape-ecological zoning of this territory was carvied
out by N. P. Mirorov (1945). In the study of fleas of the Northwest
Caspian we considered it possible to utilize materials fxrom three ar-
bitrarily distinguished regions for the purpose of comparison of rna-~
terial: 1. Chernyye Zemli; 2. the Il'men region (with the exception
of the area along the sea and the Voiga sands; 3. Yergeni and the
adjacent dry lowland steppes, including the southern rayons of Stalin-
gradskaya Oblast.

In all, 99,632 collections contairning 30, 694 fleas were proc-
essed. In this group 5,473 fleas were collected from 20, 66$ meridi-
oral jirds; 20,873, from 24, 535 crested jirds; 2,810, from 45,012
holes; and 1538 fleas, from 416 nests (Table 1).

The collections were made according to the generally accepted
method for parasitologicai work. In a considerable part of the work
we had at our disposal the so-called general collections obtained as
the result of the practical activity of plague-control institutions.
Therefore, in treating the materials it was possible to utilize only the
main indices of flea censuses -~ first of all, the index of abundarcce
{"O") and the index of total ireqg+*ncy of occurrence of objects contzin-
ing fleas. Thereby, the index or "hole' fleas was determined from the
calculation for 1060 hole entrances investigated.

The investigations were conducted in th- region of deseris anc
semideserts with the whole conglomeration of soils, vegetation, ani-
mal world and climate characteristic of them.

Essential components in the life nf the plague focus of the North-
west Caspian are small species of jirds, settlements of which are lo-
cated in the sands and brush copses. The ecology of these anirnale .-
der iocal conditions has been studied by N. P. Mironov and \. A, Lis-
‘toyn (1953), N. N. Bakeyev {1956), and A. N. Pavlov (1958).

On the territory of the Northwest Caspian 30 specics of fleas
have been recorded on jirds, in their holes and nests (Table 1); of
these, 25 are from meridional jirds; 26, from crested jirds; 21, from
jird holes; and 15 species of fleas from the nests. As seen {rom the
materiales presented in Table 2, the average yearly general index of
abundance of fleas on meridional jirds over a period of miany years ras
been eqnal to 0.32; on crested jirds, 0.95, or three times as great.
Thin. appa~ently, is explained by the fact that meridiona! jirds, sraall-

;r animals which have short and thin fur, are incapable of maintaining
Lg_luge number of ectoparasites on themaselves.
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Fig 1. Indexes of Abundance of Fleas on Meridional and Crested Jirds
tion; 2. Chernyye Zemli; 3. Yergeni and southern rayons of Stalin-
6. C. laeviceps; 7. Common to meridional jirds; 8. Mice; 9. Months,
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Landscape-Ecological Arrangement and Seasonal Changes in the Specivs
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Composition and Flea Census of Jirds in the Ncrthwest Caspian Region
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C. laeviceps, which amounts to more than 83 percent on the }
animals and in their nests and more than 75 percent of all the fleas
collected in their holes,is predominant among both species of jirds.
This species is encountered over the entire area of distribution of jirds
and is parasitic throughout the year. An increase in ite census is ob-
served during the spring and autumn with a slight reduction in the win-
tertime and a considerable one in tl.e summer.

Thus, the index of abundauce of fleas ¢cn meridional jirds caught
in Chernyye Zemli in April was equal to 0.3; in the Ill'men region, 0.45;
in the former region in December, 0.23; in the latter region in Octob-
er, 0,14, On the crested jird this index in April was equal to 0.93 in
Chermyye Zemli; 1.79 in December; in the Il'men region it was equal
to 0.97 in April and 0.98 in November (Fig 1).

Other species of specific jird fleas are few. Thus, while X.
conformis is nne of the predominant parasites of jirde of the left bank
of the Volga and is of great epizootological significance there (A. A.
Flegontova, 1940, S. A. Kolpakova, 1944, and others), on the right
bank this species is far from being encountered everywhere; the area
of its distribution is limited to a narrow territory of the Il'men region
and does not coincide with the distribution of the host. At the boundary
of the area of distribution this species is definitely in a depressed
state, conaiderably lagging ia its census behind other jird parasites.

X. conformis was found chieily in the northeastern portion of Limon-
skiy Rayon in the environs of thc villages of Yandyki, Sharluzung, Mik-
haylovka, Liman, Venderevo, Udrush, Dzhivoga, Kukshin, Zel'ma,
Gakhata, and Khuduk-Duga. On the meridional jird this species amounts
to 0. 14 percent of the total number of fleas collected from thie rodent;
oa crested jirds, 0.8] percent; in the rodent holes, it amounts to 1.17
percent. In recent years a reduction has been noted in the census of
this species, which may be seen from the materials of Table 2. Fleas

of the genera Stenoponia and Coptopsylla are encountered on jirds only
from September through December in small numbers (see Table 3).

The places in which these species of fleas were found were in
the southeast corner of the Northwest Caspian region, including the
central and southern regions of Chernyye Zemli: Artezian station, the
ninth, i0th and 11th sidings, the villages of Andra-Ata, Gayduk, Khleb-
nyy, Naryn-Khuduk, Zapadnyy, Krasnyy, Kamyshannik, Prudovoy,
the Sovkhoz imeni Kirov, the environs of the village of Yandyki. An
analysis of the materials presented in Tables 1, 3 and 4 shows the
great association between these species and the meridional jird, al-
though the index of their abundance on the crested jird is somewhat
greater than on the meridional jird.

' Fleas of the genus Rhadinopsylla on the jirds, in their holes
Lnd nests amounted to 7. 68 percent of the entire collection. They were
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[— Table 2

Change in the X. Conformis Census by Years

-

19471948 : 1491981
Hmncnuun;wa Q’d é g : | o § . o
o | ¥d | 3
ecuaNKS NOAYIEHHAN 140 3 0,02 X6 1 0,005
ecuauxa I IRKODAR ?;49 7: 3’5} 1338 % 0.02
oAesxa oBuiecTReHNAY 1 - -~
OpM rpBIYHOR 8559 160 1.87 r4983 ] 0.002

1. Name; 2. Number of collections; 3. Number of fleas; 4. Merid~
ioral jirds; 5. Crested jirds; 6. Social vole /Microtus socialis]; 7.
Rodent holes,

recorded more often in the autumn-winter period in the Ii'man regicn.
In the autumn the index of abundance on meridional jirds in the case
of R. cedestis and R. bivirgis was equal, raspectively, to 0 Q2 and
0.007; on crested jirds; 0.02 and 0.002; in theix rnests, 0.7 aad
0.54. In the hot part of the year these species were not reco=acd.
recent years the census of the latter species, just like the cersug of
X. conformis, has been decreasing. Thus, R. hivirgis fleas cousgit-
uted 22.4 percent of the total number of fleas collected in 20 jird nests
in the winter of 1947-1948, but in the material irom 476 nests &dbtained
during the period {rom autumn 1948 through 1953 this species censcit-
uted a total of only 3.C5 percent.

The other species of fleas icund on jirds, in their holes and
n2ets, are nonepecific for thern, that is, they are "foreign' fleas,
the usual hosts of which are sousliks, jerboas, mice and voles.

The flea census changes appreciably in accordznce with tae
landscape. Thus, on meridicnal jirds of the Ii'men region the general
index amounts to 0.3; on Chernyye Zemli, 0. 27, for crested jirds,
0.79 and i.06, respectively. Ag is scer from Table 5,for mericional
}irda of Chernyye Zemli th> index wos somewhat loss than that for
Jirds caught iz the Il'men region. This reduction oceurs mainly on
account of A reduction in species soecific for the jirds,

Lo
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Comparative Evaluation of Flea-Infestation of Jirds and ¢he
of the Northwest
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1. Name of region; 2. Meridional jirds; 3. Crested jirds; 4.
Number of jirds; 5. Total fleas; 6. In this number the number of
"foreign'' fleas; 7. General index of abundance: 8. Index of abund-
ance of ""foreign' fleas; 9. Percent of "foreign' fleas; 10. Number
of jirds; 11. Nurnber of holes; 12. Number of nests; 13, Jird
holes; 14. Jird nests; 5. Chernyye Zemli; 16. Il'men-delta re-
gion; 17. Yergeni and southern rayons of Stalingradskaya Oblast.
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Circulation of Fleas in Different Landscape-Ecological Regions
Caspian (1947-1953)
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| QOr *he crested jird of Chernyye Zemli in recent years a ten- |

' dency has been observed toward & relatie (compared with the Il'men
region) increase in the flea census, which is apparently associatrd
with increase in the census of the crested jird in this region, which in
recent years hag begun to predominate progressively over the merid-
ional jird (N. P. Mironov and A. A. Lisitsyn, 1953). The specific C.
laeviceps fleas adapted to this rodent and others ars finding more fav-
orable conditions for their existence in Chernyye Zemli in conuection
with this.

The lowest flea indices are noted in Yergeni and in the southern
rayons of Stalingradskaya Oblast. Here is the boundary of the area of
distribution of the meridional jird, where its census is low and its set~
tlements are scattered. The general index of abundance of flear in the s
regions is equal to 0.08; of the specific jird fleas only C. laeviceps in
exceedingly small numbers. By and large, on Yergeni jirds souslik
and mouse-like rodent fleas predominate (Table 1 and 3). Anr increasc!
flea census on the jirds in all landscape-ecological regions Las been
noted in the early spring and in the autumn-winter periuds (Figs 1 ard )
Such a nature of dynamics is determined chiefiy by the modes of Iafe .
the jirds, which, as ie well known, change according tc seasons of the
year. While in the spring=-summear ceason active digging activity 13 noi-
ed in the jird behavier -- they baild a miunltitude of temporary shalluw
holes and nests which are near the surface of the grouad and are aub-
ject to the unfavorable influence of environmental conditions -- in tie
autaumn and winter the jirds live in permanent deew hoies where more
{avorable microclimatic conditions are created for flea multiplication.

During the spring the increase in the flea cenrus on jirds sccurs
through an increase in C. laeviceps as well as an increase in "{oreiga”
fleas, chiefly souslik. During the autumn the increase in the flea cen-
sus on the animals occurs also i-~cause of an increase in C. laeviceps
and, in addition, because of an increase in the autumne-winter species
of fleas of jirds of the genera Stenoponia, Coptopsylia and Rhadinop-
svlla as well as the fleaa of the mouse-like rodents.

Everywhere, common rules and regulatiors ave acted -- daris
the cold seaaon the main mass of fleas parasitic on iirds beicngs to
their specific species, while during the warm seasou the aburdante ¢f
specific fleas decreases appreciably, and "foreign' tleas appear cu
jirds in large numbers.

The moat active exchange of fleas between jivds and other ro-
dents is observed in the [1'men region, which is distinguished by 2 .. -
ety of bictopes including considerable creas of sand.  This tevritony
18 saturated with settlements of lifferent species of rodents, amony

‘which jerboas and jirds predominate.
L.. In this region, by ccmpacsison with Chernyye Zeinls, trere s
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r;t;t only & tighe s gencral indox of aberdance but also 4 higher index ‘
of "foreign" firas on the meridional jirds. The latter is equal to 0.03,
which amounts to 12 prroent of the general index (Table 4}, In Cher-
nyye Zerail this index i8 equal to 0.01 and has o specific value of 5.2
percent. In Yergeni and in the gouthern regions of Stalingradskaya
Oblast the percentage of Vtoreign' fleas reaches 64 and the index cemes
to 0.05 while there is a low gener.l index of abundance (2. (:8) on the
meridional jirds. On the crested jirds in the Y'men region the index
of "foreign' fleas 18 cqual to 0. 04 while there =7+ five percent of them
in the general coliection. In Chernyye Zemli these indices drop re-
spectively to 0.03 and two percent.

In the jird holes and nests the .ighest percentage of "foreign”
fleas was coted in Yergeni and in the adjacent steppes (74 percent in

.

the holes; 855 percent in the nests). This figure is somewhat leez in the

lI'men region (22 percent in the holes and 54 percent in the r.sts). In
Chernyye Zemli it drops to seven percent in the holes a=d 4 porcent
in the nests (Table 4).

The greatest species vaviety of fleas is clLserved in the Il'micu
region, wheve &5 species have been recorded; in Chernyve Zenili,

20 species; in Yergeni, 1. Parasitic contact between jirds and scus-
liks is characterized by the following {igures. In the [l'lnen region of
the total number of 25,380 fleas on souslike jir' parasites amounted

to 0.21 percent; souslik fleas oun jirds amnurntcid to 1. 7 perceout.

In Chernyye Zemli these relationsnips weve different. Here,
the jird fleas (21 specimens) amounted to only 0.03 percent of the numn-
her of fleas (7], 506 specimens) taken from sousliks and, conversely,
souslix fleas (158 specimens) amounted to 2.2 percent of the nunbe
of fleas (8,017 specimens} taken from jirds.

Thercfore, the exchange of fleas betwuen these rodents, the
most important sources of the plague micrche in the Northwest Cas-
pian in all arcas 18 characterized by a wiilateral directicn, from
sousliks to jirds. Thus, i Chornyye Zemli souvsiik feas were en-
countered on jirds 76 tomes more often than en sousliks, while in the
I'men repion, where the sositk and souslik-{lva s ensuses are tow,
they were siill encountered crght times mores ofter,  These facts indi-
caty probabie routes of circui'1»on of the pathagen 1n the fugus, where
the main source of the plague microbe ig the 3ouslik.

Returnming to the evaluation of the jird flea census on the right
bank of the Volga, let us anulvae naterials eollected fram the aoles o
these rodents {Tables | oand 3}, Farst ot ain. 2t should be moter that
the 1oz inlecatation of the holes iy extremely bov atel cannat e e
vared in any way with that on the ieat bark o! the Vaolga,

, Thuw, according 1o rhe dats of AL F. Dudmikave {13%1). re e,
tuensus an ird Woles ol the Ulmenirnl san o teadte tron Lo o
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r;;;r 100 holes according to the seasons (with an average annual :'nde;c-}
of 490); according to our data, for the Northwest Caspian the flea cen-
sus in the i1-J holes did not exceed 36 per 1CN holes (with an average
annu2l index of 6.24 over mary years). The highest index cf 2bundance
vt fleas in jird holes was recorded in the Il'inen region in April (36.2).
Subsequently (Fig 2) it decreased graduaily, and by August reached its
minimum figures (""O¥'=0.3). In the autumn a very slight in.vease in
census occurred again ("O" went up to 6.7-4.9). A similar picture
was obegerved in Chernyye Zemli, but the census figures here were
even lower; they ranged from 0.1 to 15.2. In Yergeni and the adjac-
ent areas the genera.l index of fleas in jird hoies during the spring-
summer season amounted to 21.33; in the autumn, 7.5]1. The major-
ity of fleas collected from the holes during the first period were 'for-
eign',chiefly souslik fleas; in the autumn, C. lieviceps was caught in
small numbers,as were also fleas of the mouse-like rodents. It should
be noted that frequently fleas were found in hoies which had no nests or
which had empty neats. This suvegests the idea that the pascsages of the
rodent holes are filled with ‘leas mainly because of parasites lost by
the animals rather than because of the tlea migraticn.

Many investigators (I. G. Icff, S. A. Kolpakova, 1v44, 1950,
A. F. Dudnikova, 1951, and others) directed attention to the exceeding-
ly low flea census in the nests of inhabitants oi the sands and particu-
larly of the jirds, which was explained by their living conditions in the
loose ao0il. This was alsc confirmed by our material.

The nests of the jirds were dug up in 1950-i95! in the region of
the aettiements of Naryn-Khuduk and Beloye Ozero as well as in the
environs of the village of Yandyki and the village of Privoizhakiy. Very
frequently thereby it waa impessible to determine which jird was the
host in a given nest, because in settlemnents in which the mesidicnal and
crested jirds lived together differentiaticn of th~r1 was made diflicult.
However, by and large, ithese were nests of meridional jirds.

In the spring and sumn.er fresh brood nests were cotained 1n
large numbers; these were usually located a litile below the srface
(20-50 centimeters) and had little nest material. In gererai, they were
temporary -+ they were built for the time of breading the progensy a7
then were left by the animals, covered over with sand and destroy-d
The index of abundance of flean in these nests 1n April was close te c-ry,
in May<July an increase of it was ohecrved ta 1.55-1. 38 (Fiy 3} there-
by, at this tune there wers from 27.5 percent to 5197 percer=t nesis ror-
taining ficas. In thege ueats . laeviceps precominated; ar adaiting,
souslik {leas were encountered in small nurnbers 1 them.

Observation of the condition of the gencrative 'rgans ot O las e
,ceps si.owed that during tre apring the percentage of [einaless *l cpps

e high (it reachea H3. & percent). Thereby, & tuw connus of thin qeaies
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is noted, This phenomenon is explained by the fact that the freshly
prepared brood nests initially are free of fleas and cnly later are the
parasites, which then begin to zaultiply actively, brought irtu them by
tne animals. In April, in these n2sts the flea larvae are usually at~
sent. Only at the end of May-beginning of June is the presence of a
very large number of iarvae, hatched from eggs iaid at the beginning
of spring, noted. In the summer, dbeginning with June, a reduction
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ro_acura in the flca census in the nests. In the latter an ahsence of ll“a-?f.
vae is also noted. This is apparently associated with a rise in the tem-
perature and a reduction in the humidity of the air, which have an un-
favorable influence on activity anu development of C. laeviceps. In ad-
dition, the animals, dispersing and settling, leave their nests, as a re-
sult of which the existential conditions are impoverished in them even
more for the fleas and larvae. From October through February a con-
siderable increase in the flea census was observed in the permanent
jird nests. Thus, the number of nests infected with fleas rises again
to 77. 7 percent, and the index of abundance of fleas in them reaches

10.

The conditions of the autumn-winter season and the ecological
characteristics of jirds are responsible for the change in the nest
fauna of fleas not only in a quantitative but also in a qualitative respect.
Thus, while from April through June six species ot fleas were counted
in the nests of meridional jirds, by autumn this number had increased’
to 14. At this time typical autumn-winter species of fleas appeared
in the nests: S. vlasovi, C. bairamalienais, P. cedestis and P. bivir-
gis.

Table 5

Percentage of C. Laeviceps in Jird Nests According to Data for
Many Vears(1948-1951)

b ks ke e N e . s 4 gt

v i ‘V."f\-'r ’VN{‘)\“H; n(l ;

P

1. Month; 2. Average per year.

From the autumn diggings winter nests were obtained which
were located usually at great depths -- about 100 centimeters down,
on the .verage, the greatest depth was 420 centimeters.

In the deepest nests usually S. vlasovi and C. bairamaliensis
were found; in the more superficial ones, C. laeviceps. The favor-
able conditions of flea habitation in the winter nests are indicated by
the presence of a large number of larvae. Tlese nesta are maintained
for a long time; the animals rarely leave them, which makes it pos-
sible for the fleas, under favorable temperature and humidity condi-
tions, to find a source of nutrition conetantly, the hosat of the hole.

The greut constancy of the temperature conditions 1in the rodent
holes has been pointed out by Yu. M. Rall' (1932, 1939) and others.
.Our observations of the hole microclimate have shown that at a ¢ p*
ipj_ 90-100 centimeters the air iemperature in the neet reaches 12°, .
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whereas the temperature over the surface of the soil ranged from -2 1
10 The result of ali thia is active multiplication of fleas. Thus, in
Dctoher-December from 32.4 to 80.6 percent of . laeviceps females
were ''gravid'"; of C. tairamaliensis females, up to 81.8 percent.

Despite the fact that the species composition and census of fleas
chinge 'according to seasons within broad limits, C.laeviceps remaing
the predominant species in the nests and on the animals in a1l seasons
of the year (Table 5}.

" The reiative reduction in the C. laeviceps census in November
should be ascribed to the fact that in that month one souslik neat was
found, utilized by a jird, from which a large number of souglik fleas,
N. setosa, was collected.

The index of abundance of C. laeviceps in the jird nests (Fig 3)
ie higher in the autumrn-winter season (November «- 3,27, Decembor --
4,35, Japuary -- 1.05) and lowest in the summer {(June -- 0.76). The
rirber of flea-inhabitated nests also increascs from: spring to autwnn
(Tuble 6).

4-——.

Table &

Feccentage of Jird Nests Infested with Fless
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As has been stated above, the rate of multipiication ie high in
the spring and particrilarly in the autumn. This perinits '1s 19 beliav:
that the optimum conditions for many species of jird fieas exist during
the cold season. Apparsntly, the ecologicai characteristics of iirds,
their concentration in distinctive ''survival areas' -- winter negts «-
svhich creates a great population density and closer contact between the
anirnals, assuring wncreased possibilities of contact between fleas ant
their feeder-hosts, are of more than a little importance. In the swun-
mar, the increased need for blood-sucking on the part of fleas {as the
rewilt of congiderable loss of moisture) cannot be satiafied fully pe-
cause of the scattering of their huats.

The structure of the jird holes and ithe composition ot cheis
fauria are evidence to the effect that at the boundary betwenn thie saiiy
17608 and the plaker steppe /a plakor consists of etevated plar oo Fia sy
khe soil and vegstation of which hast express the zaral features of the
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Ilandscape of a given areaJ an active circulation of the fauna occurs be.

tween sousliks and jirds not only during the spring-summer but also
after the sousliks go into hibernation, when this circulation is realized
by means of hole contact. P. I. Shiranovich and N. P. Mironov (1956)
and other investigators have pointed to phenomena of this kind. Throxh
direct observations it was determined that jirds adapted souslik holes
for their own dwellings and, conversely, sousliks used jird nests.
Usually, in such nests we encountered either a mixed flea fauna or else
simply fleas of the previcus host.

Thus, in the summer of 1951 in a4 sandy area we dug up a hole
which in its external features was ver; similar to a jird hole, but in
which a souslik was found. In the nest many souslik fleas were found
among the jird parasites. In another nest, clearly that of a jird, dupg up
in the autumn only souslik fleas were found. In November 1950, four
C. tesquorum, 12 N, setosa and four C. laeviceps fleas were collected
from a nest in which a meridional jird was caught. In the stomachs of
females of the first two species mentioned there was fresh blood which
they could have sucked only from a jird.

This fact indicates the possibility of exiatence of souslik fleas
under circumstances not characteristic for them and feeding on a non-
specific host.

Conclusions

1. Thirty species of fleas were recorded on meridional and
crested jirds, in their holes and nests in the Northwest Caspian. The
main species was C. laeviceps, which on jirds, in their holes and nests
constituted 80.8 percent of the total number of fleas collected from
them.

2. In the Northwest Caspian region the flea census of the mer-
idional jird was low. The index of abundance here rarely reached 0. 5.

The spring rise in the census occurs chiefly because of the
hatching of C. laeviceps as .ell as because of a changeover of souslik
fleas to jirds.

The autumn-winter rise is accomplisied by means of the second
C. laeviceps generation, the hatching out of the autumn-winter species
of the genera Stenoponia, Coptopsylla and Rhadinopsylla and infesta-
tion of mouse-like rodents with the jird fleas.

A similar seasonal course of the cenaus is shown by fleas of
crested jirds, but the abundance of fleas on them is considersbly preat-
er, particularly in the autumn. Marked seasonal changes in the flea

census are observed in the first part of the jird holes. Only in the earl:

|spring (March-April) is a relatively high flea infestation of them noted,

{In the rest of the time practically no {leas can be found at the entrances
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to the holee. This fact is of indubitable practical intercst and it shonil
be taken into consideration in'the organizatisn of the epizootological
investigation.

3. X. conformie i® a species Which iz predominant aa Jireds v
the Volga-Ural sands;: in the Northwest uaapian region it has an ex-
tremely low census. The area of distribution of this flea is limited to
the Tt'men landscape region and by far does not reach the boundaries of
tre area cf distribution of the host. The apecies census is showiag »
teadency toward a decrease.

4. At the boundary of the area of distribution of jirds (Yo s enl)
a reductios of the census and a reduction in the gpecies vaciety «f ji
ileas have neen observed. Of the specific parasites only C. jaevre o
iivea here.

5. The greateet and most varied interspecies contact bet s
flens occurs in the [1'men region. Here, ;.z,td 2re in contact chiefly
with jerboas and imice and to a lesser "‘ﬂg ree, with sougliks ln Cher-
nyye Zemii there iz considerable contan br‘..“n. en firda and souslive,

Y

while in Yergeni, i addition, there {8 mnek contact Liotween jirds =04

mice.

agzin coiuivrms the opinion, well krown in the litcravare, thoi UATHTEY
eonditiors of the Nortawest Caspian region theve (o » milatc rad 1oy
age cf fieas from souslike te jirds. On jirds the mwrmber of noustil
leas which are parasitic is 10 times groagter ¢n

fleas on scuslixs. Ths phenomenoen iz of proat
tance.

4. The factual material presente d in the praseni work anad
<
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P. 1. Shiranovich, M. Ya. Mokrousov, Kh. G. Shadiveva
Notes onthe Ecology of Jerpra Fleas in the Northwest Caspian Region

Jerboas and their fleas are essential components of the bic-
coenoses of natural plague foci in regions of deserts, semideserts anc
dry steppes. Specifically, for the focus in the Northwesi Caspian the
scirtopod jerboa [Scirtopoda telum/ and the dwarf jerboa [Allactaga
elater’ are indicated among the natural rerervoirs of the pathogen
(Yu. M. Rall', 1958). The natural carriage of B. pestis has aiso beexn
determined in the jerboa parasites -- in the fea Ophthalmopsylla vel-
gensia and in certain species of the genus Mesopsylila. For the first
time in the Southeast USSR epizcotics among jorboas were vecorded in
1913. In the Northwest Caspian {ir the environs of Venderovo) the
plague micrche was isclated from scirtopod jerboas during the spring-
summer and autumn of 1948. In 1954, after three yvears of epirootalog-
ical quiet, the plagu~ pathogen was again isciated from a scirtopod jer-
boa caught in the regions of Kurchenko (Privolzhskiy Rayon}. This was
the last cnlture obtained from rodents on the right bank of the Volga,
2nd at the same time the plague events in the focus whick we are study-
ing were concluded with this "epizootic'. :

In connection with what ans been pressnted the intcrest in the
study of jerboas and their e:ctoparasites, the basis for which was laid
by investigators working in 19} 3 under the direction of D. K. Zabolot-
nyy, becomes understandable. We find the mizin ecological intcrmation
about jerboa flez2s in the works of 1. G, Zof7 (19292, i929h, and othiers),
in which with exhausiive completeness their spacificity. landscape ro-
lations and division ints ecological greoups are shown: floas of fur and
fleas of the nest. Som-: information 2bout these ectoparasites ig pre~
sented in the work of P. I. Shiranovich (19539). A special study on the
ecology of .leas of the hdrwfooted jerboa [Dipus sagitta] was published
in 195! by A. A. Sinichkina and A. F. Dudnikovz. Various bits of gen-
graphic and ecological information on this grcup of parasites can b on-
countered in many worke on the Aphaniptera of the USSR, Howewvel,

some important aspects of the ecology of jerben fleae remain innucaguate -

iy studied; in particular the seasonal dynamics and territerial distribu~
tion of their census, etc. have been incompletsly clarified  Of ndub-
itable interest are the facte cbtained in the plague focus during the per-
iod of its quiescence. Taking this into censideration we attempted to
generalize on the material existing at our disposal en jerboa Seas in

the Northwegt Caspian region.

: A study was rnade in the 3asuthessi portion of the {oeus nccords
Ling to the method generally acceptad in paras:ielogical practice (P.3.--
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rSEiranovich, 1949). In addition to the authors K. P. Zheldakova, G. |
> |

—

. Derkach, A. I. Artamonova and others participated in collecting
the material. P. 1. Shiranovich supervised the work generally. The
studies were made in two periods -~ from 1946 through 1953 {period [}
and from 1953 through 1955 (period 1I).

During the first period the so-called general collections were
used, which were obtained through the performance of eveiryday inspec-
tion work on the territcry of Chernyye Zemli, the Il'mer landscape ro-
gion and adjacent areas. During the second period the ccilections
were made by N, Ya. Mokrousov and Kh. G. Shadiyeva according to a
special program in the environs of the settlements of Venderove and
Kurchenko (Il'men region).

In both periods of work 3,673 jerboas were examined, 5,70/
specimens of other rodents, and 11 nests were analvzed. In all,
9,999 {lea speciimens were collected, including 4,175 jerbca tieas.

In all, on the jerboas of the Northveest Caspian i3 srecies of
flean were recorded: !. Xenopaylla conformia Wagn.: 2. Oropsvila
ilovaiskii W. ¢t 1.; 3, Ceratophvilus luoeviceps Wagn.; ¢ Cerstsy. -
lue tesquorum Wagn.; 5. Frontopsvlla semura W. et l.; 4. Cphinheal.
mopsylla voigensia W, ot I.: 7. Mesopsylia hebes J. et K., &, Mescp-
sylla tuschkan W. et l.; 9. Mesopsylla ienis J. et R.; 1. Ctenopk-
thalmus secundus Rhoths; 11. Rhadinonsylla cedestis Fhoths; 12.
Rhadinopsylla bivirgis Rhotra; 13. Neopsylla setosa Wagzn.

In addition, in the jerboa holes two cther species were fcurd:
14. Frontopsylia froatalis alatau Fed.; 15. Amphipsylla rossica Wagn.

General informaricn about the species composition and census
of jerboa fleae is showr in Tahle |. The materials presented in this
Table in general confirm the ecological conclusions drawn by 1. G.
Ioff ie 1929. Of the specific jerboa fleas on the s:irtopod jerhoa and
tarbagan [Marmoia sibirica] M. tuschkan predeominates. /Recantly,
{iI. G. loff and Ye. P, Barndar', !950) this species has been r aucad tu
a category of a subspecicr of Meacpaylla sucta. We zdhere 1o the pree
vious taxcnomic treatment of this forr (8h.)). ir this a;mamal, i ad-
dition, {requently two other srecies of jerbca stepre {leas are encoun-
tered -~ M. hebes and O. volgensie. On the earth hare [otheiwise
knowr. as alacctaga; Allactaga jaculus/, as might have have been ex-
pected, the main parasite was M. hehes (67,7 percent). On the dwivf
jerboa a considerable number of nest fleas, O. volgensis were cauiht,
which in the material of the nects constituted rnove than %44 prroar! of
the total collection. 1Tl.e jerboas are provided with "tareign’ lleas
chiefly by sousliks and jirde. The tarbagan has a parviiculariy Jvrge
number (more than 50 percent) of nonspecific ~arasites: amnac rh

jird fleas predominate. Many rouslik fleae {anout 20 percent) b
'Ltlgen removed from scirtopod jerbQas. the earth hare ard cwar: jerhon
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]_l?ave conagiderably fower "torcign' {leas. The unpression is creatcﬂ
that the first two species of rodents are inore often in contact with
other rodents -- neighbors in the areas in which they live -~ than the
latter.

K. A, Ivanov and G. P. Derkach (1951) aizo point to the close
contact relations between the small jerboas in the Il'men region. In
explaining this phenoménon it should be taken in consideration that,
aside from the ecological characieristics of these animals (their great
mobility) the areas which they inhabit are distinctive. They have been
caught chiefly in the Il'men region, which is distinguished by a varicty
of habitats, including considerable arcas of sands. This territory has
saturated settlements of different species of rodents, among which ti«
scirtopod jerboa predominates (N. 1. Kalabukhov and others, 1955;

N. Ya. Mokrousov, 1953), which create: particularly favorable condi-
tions for the exchange of ectoparasites between the different hosts.

From the works of I. G. loif (1529) the bigh degree of gpecificity
of jerboa fleas is known. These data have been confirmed by materials !
from the Nortawest Caspian region. Thus, among 58, 677 fleas colicct- :
ed in 1949-1953 from 33, 604 dwarf sousliks, there were ornly 65 jcr-
boa fleas (21 M. hebes; 21 M. tuschkan; 23 O. volgensis), or a total of
about 0.1 percent of the collection. A higher percentage of these i1 -
sects occurred in collectionsa from the meridional (0. 52 percant) and
crested (L. 75 percent) jirds. The great frequency with which parazites
mizrated from jerboas to other rodents -- inhabitants of the sands -~
reflecte the general rules and regulations which have been noted in the
literature (I. G. loff, 1929).

During the second period of our observations a somevhat differ-
ent relationship cf species was obtained (Table 2). I'aring this period
a small number oi "foreign' fleas was collected {rom the jerboas. Thus,
on the scirtopod jerboa this category of parasite amounted to about two
percent instead of 26.9 percent, as according to the ~ollecticons of the
first period; on the earth hare theae numbers were, respectively, V.3
percent and 16.2 percent. On the dwarf jerbca, aside from the para-
sites common vo it, only one jird flea was found, and on the tarbagan
no "foreign' fleas were found at all. Such changes in the species coin-
positior of ectoparasites made in a relatively short period of time cnuld
not occur simply under the influence of natural evolution of the focur.

It 18 most prcebable that this mnarked change in the composition of the
flea fauna, which indicates an appraciable reduction in the cuntacty
between rodents. an actual inierruntion of these connections, ocevrred
as the result of measures taken in the focus for rodent extermination.
directed chiefly at suppressing the main scurces of infectiousa dis-
. ease -- sousliks and jirds. _
L. As is well known (1. Z. Klimchenko, 1957}, cxfermination of '
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rj—i;ds and scusliks in the Il'men region was begun in 1950-1951 and wa:;s
conducted particularly extensively in 1952 and 1954. If we take intc
consideration the fact that the main collections of the first period were
made before 1950, that is, before the beginning of mass measures for
rodent extermination, and the collections of the second pericd were
made after them, the reasonsg for the phenomenon described become
clear, the mneaning of which in the final analysis consists of an inter-
ruption of epizootological connections between different groups of ro-
dents. ‘

The data presented in Table 2 once again confirm the opinion
of the close connection between fleas of the genera Mesopsylla and
Ophthalmopsylla ard their true hosts, jerboas. Cases of migration
of jerboa fleas to other rodents are generally quite rare. These para-
sites are particularly few on sousliks. There are also few sonslik
fleas on jerboas. An increased number {up to five percent) of M. tusch-
kan fleas has been noted on the meridional jird; of M. hebes, on the
field mouse. An exception to the general rule -- the comparatively
low census of jearboa fleas on other rodents -- is their presence in
very high numbers in the fur of gray hamsters [Cricetulus migrator-
ius]. The interpretiat:on of this fact will be a matter for the future.

The material on the flea census is quite variegated (Tables 3
and 4). Thus, on the scirtopod jerboas during the first pericd ¢f ob-
servation there were an average of 0.4 fiea; ia the second period,
1.55 each (variations for each individual month ranged from 0.1 to
3.95). Such a sharp rise in the census can be explained by the fact
that in the second case the collections were made in areas with an in-
creased rodent density, that is, in habitats favorable for activity not
only of the hosts but also of the ectoparasites.

The highest and most stable census of fleas is characteristic
of the earth hares. Thus, in an area in the environs of the Vi'lage o
Venderovo (Table 2) the general index of abundance on them was cqual
to £.0; on an area in the environs of Kurchenko (Table 4) it ranged
from 13.2 (May) to 22. 5 {October) with a definite tendency toward a
rige in the autumn. An increased flea census was noted in the holes
of this rodent also.

Some scasonal changes in the ccrsus of fleas can be roted from
the material of collections from scirtoped jerbeoas {Tables 3 and 4). In
the dynamics of the M. tuschkan species {wo census rises are noted:

a late-~-spring rise in May and a summer-autumn rise in August-Octob-
er (1955 collections, see Table 4). A high census in early spring
(March-April) and late autumn (up .0 1.65 in October 1955) is charac-
teristic of the seasonal course of O. volyensis. Apparently, O. vo!-
rgensis comes out of its cocen stage in increased numbers in the
lautumn, and possibly the hatching continues even later. It must Ls
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wpposed ihat this parasite is capable of multiplving in the winter '
nests of jersoas. This is indirectly indicated by the high census of the
species during the period of awakening of the scirtopad jerbeas fran
hibernation,

Therefore, O. volgensis is a winter specier, and M. tuschkan
(a fur flea) is chiefly.a parasite of the scummer season.

The material presented is not in agreement with data obtained
by K. A. Ivanov and G. P. Derkach (1955). They obscrvea the highest
flea census in scirtopod jerboas {an iudex ¢f 3.5} during the period of
their mass awakening frora hibernation (March). Subsequently, during
the period of activity of the animals, the parasitic index gradualiy
dropped, and by the time the hosts went into hibernation it resched 0. 3.
Unfortunately, the authors ooerated with the so~calied general indices
which do not permit judging the actual population dynamics of the spoc-
ific species. Diametricaily opposite data were obtained by A. A, Siuich-
kina and A. F. Dudnikova (1951), wro write the following: '... the tew-
dency toward an increase of the specific frequency of occurrence of the
specific jerboa flea O. kasakiensis from April o Octaber is in aceoud-
ance with the auturnn hatching of this apecies from ocouns.

From these cormpariscns it may be judged that inany aspecrs of
the biology of jerboa fleas remain unknewn as yet. Observations ;¢
gtill too few for final conclusions. Investigaticons showld be conthhied,
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A. A. Lisitsyn, I.Z. Klimchenko, P.A. Petrov, V. L. Simanovskiy

Census Dynamice of Sousliks on Treated Areas in the Natural
Plague Focus of the Northwest Caspian Region

Soviet inveatigators have proved the possibility of suppressing
and eliminating relatively independent natural plague foci by means of
conducting extengive solid-coverage sxtermination cperatione against
the main reservoirs of this infectious disease -- sousliks, rrarmots
and jirds (B. M. Ayzin and coauthore, 1957; N. P. Mironov, 1957;

I. Z. Klimchenko, 1957; . Ye. Nzyden, 1657; V. N. Fedorov and
* coauthors, 1955; B, K. Fenyuk, 1948-~1957).

As the result of analysis of tremendous field material collect-
ed during the course of realization of measures for the exterminaiinm
of gsousliks and the holding of a special discussiou the need for rapoii-
tion in suppression and elimination of the plague enzootic was subsra.—-
tiated (N. P. Miruncv, i957; B. K. Fenyuk, 1957, and others).

Along with the doing of werk on the elimination of sousliks on
an extensive territory, obgervations were organized in scme areas o
it on the census dynamics of the animals after taking centrol meagures
(I. Z. Klimchenko and coauthors, 1935, G. A. Kondrashkia and co-
authors, 1957; A. A. Ligitsyn, 1957; M. G VYakceviev, 1920, cnd oth-
ers), which makes it possible most correctiy to evaluate the treated
areas in an epizootologicai respect as well as plan the time 5rd volwre
of repeatcd treatment more efficiently. However, data pullizlied on
thic problem are so far inadequate, which has accounted for the making
of further observations on the census dynamics of sousliks orn the treat-
ed areas. In parallel, observations have been made on territcries which
have not been subjected to treatment. It should be roted that prelim -
ary data on the current topic {from 194G through 1953) have boen vab-
lished {I. Z. Klimchenko and others, 1-38), Here, the senmariamyg
material, characterizing the censas dynamics of sousliks through 195v
inclusive, is being precasented.

Material and Metrod

For the purpose of determining the time and nature of vecovery
. of the souslik census on treated arcas, in 1948 we organived specia’
cbservations on an area of 50,000 hectaras, lccated in the repinn o
the settlement of Naryn-Khuduk of Kalmytskaya ASSR. This area w o
treated twice (in 1949 and 1950) {for rodents, using fused cyamder
With the aim of counting the census of scusliks over the entire avea
150 one~hectare arcas were plotted.out, on which 1a 4.2 autumn of 23¢h
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Féar (from 1948 through 1957) all the holes were counted and dug “5:—1!
and in the spring of the next year (after the mass awakening of the ani-
mals from hibernation) the number of vertical paseages which appeared
in them were counted; we took this number to be the number of sous-
liks which had passed the winter here,

In parallel with this work, according to the same method, obser-
vations were made on the census dynamics of this species on an untreat~
ed area. In this case the census of the animals was taken from 1949
through 1956 innlusive, on one-hectare arsas laid out on the territory
of the Volga steppe landscape-~ecological regicn of the Northwest Cas-
pian. In addition, the sousliks were examined for their reproductive
status as follows: 38,072 in Chernozemel'skiy Rayon (from 1949
through 1958), and 63,042 in the Volga steppe (from 1949 through 1954).
This material makes it possible to substantiate more completely the
census dynamics of the animals in various years and on various natural
areas.

Results of the Observations and Discusgsion of Them

The census dynamics of scusliks on a twice~treatedarea of 5,000
hectares is characterized by the following figures (Table 1).

Table 1

April Data on Souslik Census in the Region of Naryn-Khuduk Settie-
ment from 1949 through 1958

Ay . T A . @ = e - —_—— rAn e brte g ¢ mam

@ @Cw:mn AHCACHNOCT CYCANKOS Ha | ra & abco-
) ADTHHNX B OTHOCKTERM KM X NOxalateanz
LHOKSIaTCAN ‘
- N [
NENRONGE
Incao
VURTHMX
11018 20K
4o ) ra 50 S 40 % 3 N 0 50 0 30
&lpunau T
NCAeH.
HOCTH
CYCANKOR
TR INTY ) 300 1 27 44 85 690 63 uu 03 121
N9 1 fay 470 40 I A 84 MO 210 3 343 403

1. Indices; 2. Average souslik census per hectare in atsolute and
jrelative figures; 3. No. of areas counted per hectare; 4. Average sous-

{lik census per hectare; 5. In % of 1949, In 1954 the scuslik census was
not determined in special areas but rather according to sclective data
of the Naryn-Khuduk Antiepidemic Detachment.
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r_ From data presented in Table 1 it ia seen that from 1950 throg:
1958 inclusive the sonuslik cernaus increased stcadily and reached 40 ¥
percent of the pre-treatinend 1949 census und $5. 5 percent of the 1250
census. The annual increase of animals in this origiral group, that
is, from one spring to the next, varied from five percent to 64.4 per-~
cent. However, it should be taken into consideration that th» data pre-
sented are the results of data for 50 areas counted. In connection with
thia it is not without interest to analyzc the corresponding figures for
each area, which were constant from 1955 through 1958 (Table 2).
* While the summarizing data for Table 1 show that from 1950
through 1958 the scuslik census increased to different degrees bt
steadily, in the separate counting areas (Table 2) the corresponding
r figures either increased precipitously (areas No &, 13, 36, 46} 01 de-
. creased sharply (aveas 11, 12, 19, 24, 41); at times, they remained
inore or less stable {(areas No 20, 21, 24, 27, 31, 48). This nature of
the souslik census dynamics is bronght about not only hy multiplication
and death of them but aleo by a regrouping of the anima! populations
From Table 2 which has beesn presgented i addition, it is seen that th:
most marked increage in the number of individuals is noted on aress
with low settlement densities (arecas No 1, 5, 6, 7. 13, 17, 22, 36, 44,
47), which ia evadence of the presence of migrational actuvity of the

animals.
Our material is in complete agreement with the statemants
K made by N. P. Nauamav {1987), who believes that by peans of miy: -

tions of the animals a redistrihution of the population 15 accuniplisnen
in accordance with constantly changing existeatial conditicn«. fhovsby.
a higher rate of multiplication cf sousliks on the treated arons (whe e
their census was markedly reduced after control meamures) i «n-
plaised by the presence of the proper ecclogical coanditions for e ac-
tivity of the animalas.

We consider it necessary to crapbhasize that the peon 27 1nles
and regulations of steady increase in the soushin census from i75¢
through 1953 inclusive are rot revealed by the separate clasting arcas
tut rather by the som of a certain number of thern, which in th:g cide
should be no lees than 25. We have drawn this conslusion oncthe basis

. of an appropriate mathematical treatment of the data of Table 2. Witk
this aim in view we have determined the average figures for the souslik
cengus for J0, 15, 20 and 25 areas. in the first case, from 41 serie;
(the average souslik ceraus for 1985-1920-1957-]958) deviativns {rom
the rules and reyulations indicated above were obtained in 43.9 porcent
of the cases; in the second and thivd cases these deviations were 3.
-27.8 percent and 31+19.4 percent, respectively;, coniy in the laat cawe
did al! 25 serien shew a steady increase in the so-slik censas trom 199
Ltb’rough 1958 inclusive. Howover, the ininimur romher 2 anting

~——




(S S ZIE cauts

Table 2 :

Souslik Census Dynami-s for Fifty Constant Counting Areas

e o el - — 3
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fie 7 8 [ 8 39 4 19 15 13
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2 6 v 9 6 43 I 28 15 g i
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33 7 9 1 15 9 ] ]
34 3 2 A 14 i) 13 2] 13 1!

i. No of counting areas; 2. Souslik census by years,

areas {25) can be reduced or increased in accordance with the natuze c:
the settiement ¢f the animals, which is breught about by the period oi
their activity and the landscape-ecological differences ¢f the area ir-
vestigated. On the territory of the Voiga steppe landscape-ecclogical
region, where no control measures were takin againat sousliks, thelr
cersus dyramica are shown in the foliowing foern (Table 3),

.
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| | Table 2 :

April Daa on Scuslik Cenaus in the Vaolga Stepoe Reglon from 194@
through 1935
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1. Indices; Z. Average acuslik census per hectare in absolute snd r.'n.-

cive figures; 3. No. of counting areag per hectare; 4. AvVerage nuarmbe.
of sousliks per hectare; 5. In percent of 1349 1igure.

From the data preserted in Table ? it is scen that srom 1949
througk 1651 inclusive the rodent census -.ecréased apprecia bly and then
bvgac te ircrezae, after reaching its maximom in 1984, after -which it
again declined.

These data confirm the wave~-form nature of the souslik census
dyramice, to whick 1. M. Mamentov drew atteantion (i944:;. Under other
lar.dscape -ecological conditiors or at a different time the natare of ¢
velcprnent cf the population caz have ite own specific features, whz.,h
Jetermined by the intensity of multiplication and the mortality of the aai-
mals. Thecse >wo opposite phenomena, in turn, are deteminined by the
specific ecological conditions, the population structure, and the phys.
iological conditizns of various individuals tS. N. Varshavsuiy, '93%8; A,
A. Lavrcvskivy and Ya. F. Shatas, 194R, and others]. hcvzrtneﬁcss ha

souslik census dynarmics on tke trezteé areas is quatitatively different
rrom that of the untreat2d areas. While in tne former casz the censusg
£ the animals, a3 has teen menticned above, increased, on the untreat-
) 2d territories it at times increased and 2t times decreaeed; at titnes
it remained relatively stable. From Table 3 it is seer: that the range
nf the sousiik census over many years reaches oniy 154 percent (195
and 1954); in the same year this figure did not exceed 40 percery (LC# 3-
* 1654). The data presernted depict the soualik census dynamics in nat.r:
itk undoubted accuracy, because we bhave srown the statisticzl 1el1-
iebility of the ccrresponding material on a much smaller nwnbex <f_ .
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;c;unting areus 'n Cheronzemel'skiy Rayon, X

Let us ncw proceed with an aralysis of the material on the
rmnltiplication of sousliks in these two areas. However, before pro-
ceeding with the presentation and analysis of these data we should
make the regervation that they are inadequately comparanle, because
in Chernozemel'skiy Rayon the animals were caught and investigated
not only from treated areas but also from the extensive environs of
this territory including untrrated areas. Nevertheless, we believe
that material of this kind is of definite interest fo.’ the elucidation of
the gereral rules and regulations of reproduction of the souslik pack.

The intensity of their multiplication in varicus years and under
various landscape conditions can be characterized by the following fig-
ures (Tabie 4j.

From the figures in Table 4 it is seen that in various years
gravid females are ¢ncountered for 30-60 days in Chernozemel'skiy
Rayon and 20-55 days in Privolzhskiy Rayon. This period is condi-
tioned, chiefly, by the course of the spring and the nature of awakening
of the souslika from hibirnation. Every year from 45 percent to 95
percent of all the n.ature females participate in multiplication. On the
average, each of ther has from 5.2 to 7.0 embrycs (variations {rom
one to 15). If we asaume that the gravid females deliver and breed
their olspring sucressfully, the original apring census may he in-
creased by two-three or even four times. However, in nature we do
not observe this because of the continuous mortality procesa cf the
animals caused by various factors, both in embryonic and post-ermbry-
onic stages of their development. The intensity of souslik multiplica-
tion is determined, as has been pointed out above, by specific ecolog-
ical corditions, population structure and the physiolegical condition of
various individuals

Having at our disposal many ycars of data on the sousilk cen-
sus in certain regions (and or constant counting areas fur certain
years) ard data on their rates of n.ultiplication, we can also deter-
mine the uegree of the yearly mortality of the animals (5). We deter-
mined this figure according to the following formula: S—_(_I__d___l\_!] M, -M:,,

100
where "C' is the percentage of fernales participating in inultiplication
in the total number of animals (males and fernales};, ‘a" is the aversze
number of 2. hryos per gravid fermale; "M;' i8 the average number
of sousliks per hectare in the spring oi the previous ycar; and 'Mo"
is the average number of sousliks per hectare in the spring of the cur-
rent year.

Let u: take ti.v correspuadiag figures for Chernozrmel'skiv

i Rayon and let us deterinine tac mortality rate of the vnimals {row: 1951

lthrough i952. 37.5-5.3°2.7 +2.7-4.423.7 or 45.7 percent of the
100




Table 4 ' : -

The Main Figures Characterizing the Intensity of Souslik Multiplication

S g;)'* T 7% B;punp
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- - o 3‘ ? Lamu] CAMOK CamKy Hx w:vc.e_\'
@) Hepuosenerscuud  padon ) ‘
1949 1474 40 It Ay 270 :
1950 1055 45 66 6.2 N5 i
1651 1270 K 1] 7 53 193 ;
1962 943 60 9% 5.6 266
1953 1422 40 86 6.0 258 ;
1964 1008 kY 6 £3 208 :
1965 335 4 75 70 262 1
1966 548 2 78 6.2 242 i
1957 1137 45 9%) 6.2 278
1968 k1) 0 80 6.7 268
o~
(Y)ﬂpumnxnl crenuoX  pafton
1'W8 4980 5 L €0 234
i9%0 031 35 87 65 283
1951 A9 25 £5 6,2 268
1952 3150 K () 70 6.5 m
1963 3146 35 45 5% 1’
1954 k) x ¥5 54 23

1. Years; 2. Mature females investigated (specimens); 3. Pericd Jov
which gravid females were encourtered {days); 4. Percentage of fo-
males participating in multiplication: 5. Average number of embryos
per gravid female; 6. Probable number of souslik offspring in percent
of original number; 7. Chernozemel'skiy Rayon; 8. Privolzhskiy
Steppe Rayon. ’
Notes: 1. The data presented ir Table 4 have been checked, .
and differ cnly to a certain degree from the corresponding figures in
the text of the present work; 2. In the determination of the figure for
e probable number of souslik offspring we assumed that their popu-
lation consists 50 percent of females and 50 percent of males.

total pack, that is, of the ouriginal census (2.7) with the expected off-
spring (5.4). These calculations are presented for all the years of

- our observations in Table 5.



[ Table 5 | f

Index of Souslik Census Dynamics for Chernozemel'skiy and Privolzh-
skiy Steppe Rayons
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1944 340 b0 jn.g 5.2 97,2 "'5.-")

1950 15 £,5 8.8 249 955 75
1951 425 6,3 32 220 &8 622
In., 350 '3,5 1.4 259 231 Hi. 9

a53 25 5.7 4,2 18.6 0.0 325
"954 42,5 54 Jon 77 495 72

1. Years; 2. Percent of fermnales participating in multiplication in
total number of animals (C); 3. Average number of embrvos per grav-
id fermales (a); 4. Average number of sousliks per hectare (M]-Mp);

5 Expected number of souslik offspring per hectare (C'a'M;): 6.
Annual mortality of sousliks; 7. Absclute number of 100

animals per hectare; 8. In percent of their total pack:; 9. Cherrozem -
el'skiy Rayon; 10. Privolzhskiy Rayon.

A count of the souslik census was made only in the spring;
therefore, their rate of muitiplication in a given year exerts au appro-
priate infiuence upon the figure for the animal census only in the next
year. From the datz presented in Table 5 it is seen that fur Cherny-
zemel'skiy Raycn the highest mortality rate of sousliks (which ig oo~
tirely natural) occurred in 1949 and 1950 (87.3 and 93.7), that s, i -
ing the years in which extermination operations were conducted apiir-

cthem. In the next year, 19%1, this figure dropped sharply (15.7 per-
ieent), which was responsihle for the great st jump upward in the
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E_]%Tc_fusﬂ:ilrT census (64: 3 pe‘rcent’,\.- '.‘.‘h’en the mortality rate of the sous=
tks increased agnin ond remoained almost at the same level from 1953
through 1958 inclusive. For the Privolzhskiy Steppe Ravon the nighest
mortality of the animals was observed in 1949 and 1950. From 195i
through 1353 inclusive this figure dropped steadily, and in 1954 it again
increased sharply.

The materizal presented permits us to conclude that in the scua-
lik census dynamics the mortality rate rather than the multiplicetion
rate is of determinative sigunificance. For example, for the Privoizh-
siiiy Ste=ppe Rayon the increased mertality of souslikys in 1949 and 195¢
breuglhic about reduction in their census from 10.8 ta 8.2 individoals
per kectoare. Then, from 195! through 1953 inclusive the mosrtality of
the animals was reduced to 2 considerable degrec, which led to oo in-
crease in their census irom 8.2 to 20. & individuals per hectare.
1954 this figure again rose to 72.3 percent; at the sarne time, the
souslik census in 1955 dropped to 19 per hectare. Anaivziang the ma-
terial for the multiplication rate of the population along this line, we
do not observe such rules and regulations. Therefore, the census
dynamics of the scuslik are regulated by the multiplication and me.i -
tality rates; the mortality rate factor is of deterininative significruce
along this line.

Conclusions

1. A ccunt of the souslik census according to the spring holes
assures obtaining reliable data. This count should be hegun immed-
iately after the mass awalkening of sousliks {rorn hibernation and
should be zoncluded no later than atfter 15-20 dayes.

2. For the purpose of cbtaining statistically reliable data on
the souslik census a count of them should be made on ro less than 25
one-hectare areas in each landscape-ecological region.

3. On treated areas, where the souslik census has been o~
ducec by 20 pecrcent or more and the residual settlenient density is
equal to single units, the recovery of their census to the level existing
prior to treatment occurs in no less than 10-12 years.

4. On the treated areas the scuslik census increases fropr: yeor
to yvear; on untreated areas it increases at times and at timm= docreas-
es; at times, it remains mozre or less stable.

a) In Chernozemel'siy Rayon the annsal increase in the sovs-
lik census or a ireated area of 50,000 hectares ranged from five nor-
cent to 64.3 percent. The average porcentage of gravid females urn

- thia and on the adjacent territeries varied from 65 percent to 95 Loer-

, cent according tc yeare, with an average number of 5. 3-7.0 cinbryos
i per female. .
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r’ b. In the Primorskiy Stepps Rayon, where control measures |
have not been taken against the sousliks, their census now dropped,
now increased, from 1949 through 1956 inclusive, ranging, on the

average, from 8,2 to 20.8 individuals per hectare., Tho percentage of
gravid fernales here ranged from 45 to 77 percent by years, with an

average number of embryos per female of 5.2-6,5.
5. The annual mortality rate caused by unfavorable weather
and food conditions as well as by epizootic and zctivity of carnivores,

ranged from 32 to 76 percent. This factor is determinative in the cen-
sus dynamics of the animals.
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P, Z. Oleynik, N. T. Solov'yeva, N. I. Kudryasheva

Findings of Remaing of the Great Sand Rat in the Northwest
Caspian Region

Within the limits of the USSR the great sand rat {(Rhombomys
opimus Licht.) is distributed in Southern Kazakhstar and over the en-
tire plain area of Central Asia (B. S. Vinogradov and I. M. Gromov,
1952). According to the data of A. V. Afanan'yev, V. S. Bazhanov
and others, 1953), the current area of distributiun of the great sand
rat in Kazakhstan begins in the region of the mouth of the Emba Rive
er. The latest studies (I. Z. Klimchenko, N. P. Mironov and others,
1959) show that animals of this species have been moving to a consid-
erable extent to the West, where their colonies come flush against the
city of Gur'yev. The northern boundary of the area of distribution
within the limits of Gur'yevskaya Oblast pass approximately alonyg the
lire of Yamankhalinka-Makat. The eastern boundary passes along the
Makat-Kul'sary railroad line.

The area of distributicn of the great sand rzt in the past wag
considerably more extensive, which is avidenced by the findings of
revcinsexcavated in the lower Urals (N. K “ecreshchagin and I. M.
Gromov, 1952) and on the right bark of the Veiga River in the envir-
ons of Zam'yana Village in Astrakhan:xava Oblast (S. N. Obolenskiy,
1927).

In doing work in counting the rodent census over a number of
years, in 1955-1956, we found the teeth of great sand rats in Kalmyk
and Checheno-Ingush repubilics.

In Kalmykiya bony rer®nsof these animals were collected on
the following sandy areas of Chernozemel'skiy Rayon: Antasyuk (1),
Tsubu (2), Chuluta (3), Tavkatsa {4), Shil’ (5), west of ;he settlement
of Komeomol'skiy (6), 18 kilometers to the north of Chernozemel'skiy
Sovkhou (7). In Karanogayskiy Rayon of Checheno-Ingushskaya ASSR
teetn of the great sand rat were found in drifts of the Bazhigano-Ter-
ekli sands, located in the area between the Terek and Kuma rivers
in two places: 12 kilometers to the scuth of Bazhigan (8) and 10 kilo-
meters to the northeast of Terekli-Mckteb (9) (see the Figure) (the
species classification of the testh collected was confirmed by S, K.
Dal' and Yu. M. Rall').

The bone relics were found on isolated areas of the sands from
20 to 200 hectazes in area. In the majority of cases these were drift-
ing sands which only along the fringea were gr . an over witk giant rye-
jgrass and otner plants. Thereby, the teeth of the animals were found.
{ .
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Places at Which Teeth of the Great Sand Rat Were Found. Key [the
figures from 1 to 9 designating the gites at which the teeth were found
were not clear on the original reproduction and they were put in in ink
by the translator; the numbers 10 to i3 are simply orientative, giving
a general idea of the location of the area]. 1. Antasyux; 2. Tsubu; 3.
Chuluta; ¢. Tavkaisa; 5. Shil': 6. West of the settlement of Komsomol'-
- akiy; 7. 18 kilometers to the north of the Chernozemel'skiy Sovkhoz;

8. 12 kilomuoters to the south of Bashigan: 9. 10 kilometera to the

no Terekli-Mekteb Village; }0. Staliugrad; il.FElista; 12. Astrak-
Lﬁl:\t‘h ?5 &a'spian Sea. Re: | § ! TN
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in the troughe of sand-drifts, the Sases of which were made ngof ~ 1
danse brownisk-pale-yellow loess-like lsam and sandstone. In 21}, ,
136 teeth were collected belonging te no less than 50 specimens of this
#pecies of rodent {Table 1). The following number of teeth were col-
lected according to the separats saudy areas (Table i).

Tatle 1

Sites of Collection and the Number of Great Sand Rat Texth Found

N ew g )
G) RNNA pe:lwal @
Mecra c6ops I @s 5 ! =

AR
B
pearon

| £

@ Nasmunnas ACCP*

). Tlecxn Astrsciox 3 2 2 t
2 Fleeux it K 15 6 1
3. » £ 1 1 3
s » T.y.?:l 7 6 4 .
T3 » U 2 3 2 1
5 » 5 xu e nor
Komcononerxuh 18, 16 25
7. ITecan 18 xx Crseprte
conx. Hepuosenesrount 3 ! I :
@mlury-au ALC
8. Mleckm 12 xm wunee
aNa 1
9 Mecxn 10 xu ces -nocT.
Fogezan-MexysS 8 2 $ 3 | 2

1. Sites of collection; 2. Teeth collected; 3. Upper incisors; 4.
Right; 5. Left; 6. Lower incisors; 7. Molar teeth; 8. First; §.
Upper: 10. Lower; (part of the first molar teeth, the enamel rods

of which were destroyed, could not be divided into upper and lower);
11. Second; 12. Kalmytskaya ASSR; 13. Chechens~Ingushakaya A3SR,
[The légend which is numbered in type withir the Table is as follows].
1. Antasyuk sands; 2. Tsubu sands; 3. Chuluta sands; 4, Tavkatsa
gands; 5. Shil' sauds; 6. Sands five kilometers to the west of the get-
tlement of Komsomol'skiy; 7. Sands 18 kilometers to the north of
Chernozemel'skiy Sovkhoz; 8. Sands 12 kilometers to the south of
Bazhigan; 9. Sands 16 kilometers to the northeast of Terekli-Mekteh.
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l'— In contrast to the teeth of creatod jirds{Meriones tamariscinus
Pall.), the teeth of great sand rats collected are more massive; the
upper incisors have two longitudinal parallel fissures along the anterior
wall of enamel; the anterior wall of enamel of the lower incisors is

flat with a chisel-like cutting edge. The molar teeth are distinguished
by the absence of roots. In comparing the teeth collected with the

teeth of the present-day great sand rats from the Noxthern Aral Sea
area no appreciable differences could be found.

It is difficult to judge the ages cf our findings. The usual meth-
od of determining geological age of bones, proposed by I. G. Pidop-
lichko {1948) by the percentage of organic matiter preserved in the bone
is not applicable here because, in the opinion of N. K. Vereshchagin
and 1. M. Gromov (1952), "fossilization' of the enarnel and dentin oc-
curs in a different way from that of the bone marrow. It may be sup-
posed only that the hogts of the teeth which we collected lived in the
Northweat Caspian inthe Mangyshlak regression, when the Caspian
Sea was a iake bounded on the north shore by the Makhach-Kala-Groz-
nyy line (N. P. Mironov, 1957). In connection with this, it was possible
for the Central Asiatic fauna to penetrate to the West and, specifically,
iur the great sand rats to come from the territory of waat is now Mangy-
shlak ir.o the Northwest Caspian regicn. These rodents died, as was
described by N. P, Mironov (1957) apparently as the result of the last,
so-called Nikol'sk tranagression, which 2ccurred 5,000-6,000 years
ago, when the shore of the Sea was consi.tuted by the Yergeni Heights.

In the works of P. G. Yazan (195, 1955) it is mentioned thz*
the formation of sards in the Northwest Caspian region refers to the
eighth-ninth century B.C. These areas were created from ancient de-
posits of the Kuma and Kura rivers (Fre-Caucasus) as well as of the
Caspian Sea. A! the present time these are mainly stationary sands
overgrown with rootstock- rass vegetation. The total area on which
the sand massifs are scattered is equal to approximately 1,100, 000
hectares. The drifting areas of sand are encountered rarely and are
small. Maramals are represented by steppe forms here (Citellus pyg-
maeus Pall., Allactaga jaculus Pall., Microtus arvalie Pall.@urf

poualik, alactaga, common vol_e] ard otheras), as well as by desert
forms (Mericnes meridianus Pall., Dipus sagitta Pall /reridional jird,
hairy=footed lerboa/ end others), According to the data of S. K.

Dal®' (1954), in the first phase of settlement of the sands of the North-
west Caspian region the desert species were predominant, and these
were then gradually displaced by steppe species, which led to the numer-
ical primacy of the latter.

Relics of the great sand rats found indicate the fact that thie
,species was also included here among the desert fauna.

1 Therefore, 1ying in the Zam'vava finding of relics cf the ror:"gﬁh
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‘ Tmenticred with ovr ow s material,l f rmay he supposed that in the paat
great sand rats iived in tha territory of the Northwast Caszpian asg far
as the Yergeni Heighin, This considerably expands the exigting infor-
mation on tiie higlery of tox 2rea of distribution of the great sand rats
and alsc gives us uew data for sted ieg the natural foci of arthropod
borne diseases, ihe exigtencs nf waich iz asscciated with these ro-

" dents in nature.
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8, Lo saplasina and L. S, Fllionova
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lediuvw for the DiLfferontial Uiaznosis of Pasteurella pseudo- !
tuberculoesis and tho Geogranhic Varieties of Pastourella {
FPestis ;

The differentinl bacterliological dliagnosis betwoon
plagre and pseudotuberculosis miorobes, which have vary nany
simiiar biological traits, requires a largs number of differ=~ ﬂ
ent media and a long time Jor maklng tue examinations, q

Therefore, it is impertan® in practice to work out
¢he problems assec.iated with study of metabolic reoactions
in these two microbial swecies te¢ .:edia of complex composSi=
tion which wake it ressible to determine simultareously
several of the basic features of these nicrsorganisms and,
by the same tokon, to reduce tChe time of tns examination.

Pavignat and Boivin {1953) woriked out the rocipe for
o mediuza which makes it possible to diflerentiate all three
goeograph.c varieties of thn plugus microve and the pathogen
of rodent pseundotuberculosis by *Lc fermeantation of glycerin,
Thaminose and the reduction of nitrates to aitrites. Je modi=~
fiet tiie preparation of this wmediux somewhat, The coumposie
tion of tur medium which we used was the following: Helting= i
er’s agar a% a pH=7,2, 10U .¢; rhuaitose, 1 gram; pure gly- ‘ ﬂ
corin 0.2 gram; potassium nitrate U.2 pgraw; 2 percoit al- , J
aoholic solution of “romthyi-al blue, 2 c¢c¢, with the addition
of four percent NalGd until the medivw turns green. The msd~-
ium was sterilized at 100V ifractionally) and was poured out
intc test tuhes in 6H=cec units so that part of the agar re-
mained un.lanted (a half-column). The cultures were 2T own
at 28°% a ¢ ulture was made of a two-day culture by means
of a five-u ...metar loobe Ono loon of culture was put into
the colurn; the othier .as Streca’ted ovor (hww surface of the
agar. +o used both boui.lon and agar culiures, The agar cule
tures were more convenient tc¢ innculate, oecause it is easisr
to avtain growth over the ent.re surface of tiie strealk. Tho
resulrs of the axperiments were reacd » ine second, third,
fitftn and fourteench days, (>ae Table 1j.

Foar four days tests are made for reduction of nitratvtes
by the addition of four-{ive drops of friess' reagent, in all,
two stralns of Pustourclla pestis v, oriteantalis, 13 strains of
Pastourelly pestirs v, mediovalis, nine svrainis of Pasteurslla
pestis v ant.qua aid 1ld strains of PFastcureila pseudotubercue
A0318 werw tostad., The strawas of tno orisntal varliety of
plague microbe, which da not decownnio glycaran or rhamnesas,
prodused o gradual alikalintzatien or this wedivn, wikich i3
noted as aarly us atter 24 hours and which incroases ns the
Jeultures stund 'n o incubater. Alkalinization was enprasse
ifd in a bluing of the agar {the unsewded coentrel medium wpsg;
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1. names of the Strains; 2. Changes in the MNedium; 3.
Aftor One Day; k. After Two Days; 5. After Fouxr Days;

6, Af'ter Two Jeeks; 7. sitrate Reduction ducction; .
Bastern Variety of Plapus Microbe; 9. liiddle-ages Variety
of Plague Microbe; 10, Anclienc Variety o Flague Microbe; 1i.
dodent Pseudotubercuvligsisidcoreda; 12, Ay, 13. A diuing of the
Hedlun Rapidly Begins in the Upper Fars of the Toust-Tube.
The base of the Test«Tube is Graen; 14, Rluing of tho Testw~
Tuve Intreases. The HDase is (reen: 15. Almost the bUntire
Test=-Tube Jecomes Zlus. Tho Sottom 1x Slishtly Greenishy
16. The Coler of the Hedium in the Zetirce Toste-Tube 15 Iluae;
17. The Agar 3lant in tlhe Test«Tubs is Lraern, Jometimes Jluo.
Yellowing in the lower Portion {The Straight agar Coluemr:;
1o. The Agar 3lant in the Test~Tube Is .iscoming 3lusr, Uhe
Base of tihe Test-Iube is Yellow: 16. The agnr Turning Blue
Occupies the Buli of the Test-Tuoa., Tie dase is Yoallow;

<Gs The Coler of the Medium in tpo Znvire Tost»Tube 1is Rluet
2). The Agar Slant in tue Test-Tuiw s Gieenist, In the
Lower Part (Straicht Column) thers isx an fatense Yellowing;
22, An Intense alkaiinisation of 0 llediun~=~tive Agar in the
Tast-Tubes 1s ZLdecomuing iSlue. Fhe art Lear the Bottom is

3
Yellowish; 23. Tue Jedwur 71y vie asteTube 15 Yeilow; 24,
Thea Color of tie lntire Tr. -Tuve is SH1apy 5. This Madiuwm
Is Rapadly uxidrzad, and adaost the Lnvire Agar in she Teaslie
Tuve is Turning Yellowe Joneiimes omall Arews ¢i a Greenish
Celer Rumain; <H, darked asidiicatron oy tha odivme The
Test Tunes Are Yellow; <%, intaass Aldaalinluating of the
Meditme Up tas Joliom ihurd 45 o 3nall aArsa of Yollow ({ue:
23. The sedium in tas Test«Tudbes s Yollow,

17
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r;;eon).whioh begaii at the top in a slanted laysr of agar
and in four days spread throughout the test-tube, Subso=
quently, the medium remained intensely blue. The strains
of the Middle-iges variety of plague microbe, which oxidize
glycerin, produced a ysllowing of the medium in the depth
of the agar because of this (in the lower portion of the test-
tube), and then a gradual alkali, ization 6f the medium in the
upper part of the test~tube, The medium in the testi=tubes be=
oame blue after four days' of growth o tas culture,
The strains of the ancient variety, which also break
dovn glycerin, produced approximately the same changes in
the medium as the strains of tie Middle- Ages variety.
Cultures of Pasteurella pestis 13 and 545 produced a
more intense yellowing of the wedium, which then (by the
third=fourth day) was replaced Ly an intense blue color.
Pasteurella pseudotuberculosis produced an intense yellowing
of almost the entire medium as 2arly as after 24 hours be-
cause of the oxidation of glycerin and rhamnose. In tihe teste
tubes the medium subsequently remained intensely yellow,
Depending on the quantity of mataerial intreduced, com=
Plete ysllowing of the medium occurred after one to four
days. The observations shc: thai alkalipization of the mede=
ium is not produced by the pseudotuberculosis strains no
mattexr how long the test~tubes with the cultures sicod in
the incubator. The same medium makes it possible to cheoi
“he nitrate reduction reaction in the ocultures investigatead
because of the presence of niter salts in it. On the thirde
fourth day the Griess reagent was introducad into the teste
tubg, whereby in the strains of the oriental variety a marked-
1y positive reaction of nitrate reduction was obtained (a
bright red color); in strains of the Middle- Azas variety the
reaction was negative; in strains of the ancient variety the
reaction of nitrate reduction was positive. Pseudotubercu=
losis strains produced a slowly occurring nitrate reduction
reaction, In certain cases, where the plague strains broke
down rhamnose the yellowing of the medium was nersictent.
Therefore, for definitive differentiation stud.es acoapted
for the ildentifbation of theose cuitures should be made in
addition.

Conclusions

A onomulox medlium containing rhamiose, mlycerin snd
KNG3 makes it possitble tentatlvely to differentiats the three
geograplhiic varietiss of plague microbe and the pseudotubercue
losis pathogen in four days. The final dlagnosis of these
microbes i: made by neans of additional studies,
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Ge G» Gurleva

Simplified Mathod of Adsorption of Group Agglutinins by Antie-
plague 3Serum

As is well known, only a relative specificity is
charaoteristic of the agglutination test, Antisera obtained
by means of bacteria of one spocies froquently agglutinate
bacteria of other species also. Juch s ocharacteristic feature
of diagnostic sera depends on the presence of group antie
bodies,

Plague antisera do not constitute an exception in
this respect, The inadequate specificity of the agglutina-
tion test in plague is associaved with e presence of group
antibodies for a whole serioes of wicrooyganisms in the serum
(Ye: 1. Korobkova, 3. Yu., Favorisova and P. J. Rrayvnova, 1935;
Ls Ae Timofeyeva, Re & Zhivolyapina aad G. V. Yalubovskuya,
1954 L. As Timofeyceva, 1957,

For the purpose of eliminatin, the groun reactions
the method of agglutinin aiscrption is used known by the
name of the '"Castellani test'. Tecunically, this reaction
is complicated; for the purpese «f porformin, it no less
than 22 hours and special equipment are nccessary.

Ve 3¢ Hiktenico, I. Khe AShurova and v. I, uchereniko
{1955) showed in werking with the colon-tynhoid group that
for the purpose of extracting grouyr aggiutinins from the sarum
i 10-minute contact of it with untigen is necessary, which
is then “iltered off throug!li an asbestos filter in a
syringe. The authors recommended tihis simplified ietiiod of
group argglutinin adsorption for woric under ficeld conditions,

Keeping in mind the simplicity and availability of
tiils method, we decided to study the possibility of using it
for the aitorption of zroun antibodies in antiplague serum,
Experiments parformed for this purpose constitute the subject
of the present report,

Tha experiments vere performed with antiplague serum
series 310 of the Saratov "ikroo" Institute. The agzlutinate
ing properties and titers were dotermined on the following
cultures: P, pestis 1, 17, 145, 150, 1351, 154; 2. pseudo=
tuberculosis rod. Pfoifferi 35, 203, 496, %93, 723, 323, 994,
1022, 1023, 1028, 1026; ». dysenteriae shigella Soyli 063,
Co%, 67%; 3. dysenteriae Flexneri u.0; 3. proteus vulgzuris
657, 603 (s00 Table 1)a

All the straulis nentionnd, titl: tho exception ot I
pseudotunerculoszis 1022 possessed %ypical morpholagical,
stainiag cultvral wd biochomloal siuwracteristics, P. pisudotue
barculosts l0JL showad o wioie serias of proporties characters
istic of the plasuo wiecrohe alony witl, those typisai of the

‘pseudtuberoulosis raicrobe (4t did nci cause th> brealkdown |
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[:f rhamnose, urea, and did net reduce methylsns blue.) !
' ' In the expariments c¢ultures were ussd which had been
grown for 2% hours on Hottinger's agaxr, pH 7.2 at 289,

The adsorption of serwr was carried out with one of
the typical pseudotuberculcsis strains (P, pseudotuberoulose
is b9g¥. For thic purpose 2.5 coc of a thick Suspension of
living culture of F. pseudotuberculosis k956, which had been
washed with physiologlical saline solutien from the surface
of slant ager in Sixe-seven test-tubes, was added to ¢.% oo
of Serum. The mixiure of seruu and misrebes was shaken for
ten minutes for “the purpose of moro complete aggliutiunin ab-
sorption. After this, two oo of physielogical saline solu~
tion was added to the sorum and filtered througi, an ashastos
filter divided into halves and placed at the bottom eof g
syringe. As the result, seruw was cobtained which was diluted
1:10., The agglutination test was persformed by the usuail
m&thOd.o .

Tha results of the agglutination test with serur agde
forbad by the pseudotuberculosis strain %96 ars shown in
Table 2, From the Table it is seen that ths serwm did not
agglutinate ten out of 11 psoudotuberculesis strains used in
the experiment folleowing adserptivme. An exception was coui-
stituted by strain 1022, vhicoh centinued to he rgglutinated
without change in a titer up to 1:320, just as Defers adsorpe
tions B. dysenteriae shigella Zoydi 664 and 67% continued
to be agglutinated, showing a reduction in the futensity of
sgglutinalion in the final dilutionse. The sarum titer for
B. dysonteriae Floxneri 680 was reduced by sne dilution., B.
dysenteriae shigella Boydi 663, B. proteus vulgaris 637 ani
688 which had been adsorbed by serum were not agglutinated.
After adsorption the serum titers for nhe plague straius
changed but not to the samé dezree. Thus, P. pestis I, 130
and 154 were agglutinated almost without change, siwwing a
redusction in intensity of agglutinatio.. im the 1:640 Qdilye-
tions by 24. In the onse of F. pestis 17 and 45 the titers
decreased by two dilutions; for strein 151, by three dilpe
tions. P, pseudotuberculesis 1022, which continued ta He
sgglutinated after adsorption, 15 one of ths atypleal Strains
isolated in Leningrad (Ne. M., Somovrz and K. A, Sergayava, 1957,
The authors found an uausual variation In P, pseudotuderoue
losis in the direction of plague wicrobe, The dste whitk we
obtained once again confirmed the closs antigenie rolatione
nhip between this oculture and i’ pasils,

Antiplague seruvm adsorbed LY P, pseudotuberdulosie
1042 in subsequent experiaments did not show agglutination
vith any of the plague sitrains «hich we tastad,

~ .
vanslusion
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[:;mplittod method of adsoxrbing group antibodies proposod];;
Ve S¢ Kiktenko and coauthors may be applied in plague=
oontzol praotice for the differsntial diagnosis between P.
pestis and P. pseudotuberoulosis. By means of P. pseudo~
tubsroulosis we succeeded in adsordbing the group antibodies
for all the typical pseudo~tuberculosis strains completely
from the serum. Thersby, antibodies were also adsorbed
against B, proteus vulgaris and partially against dysentery
strains which were tested., 7The diagnosis of atypiocal pseudo~
tuberculosis atrains requires a ocombination of studies,
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{- i'e Te oliiranovich and s e Treshehllin :

The etiwod of studving .leas in tho Lpizootological In-
ves* wgation ol 3andy Regions

The first obsorvations which showed the possibility
of easy detection of a pluguu epizootic tarough a study of
floas were-made in 1920 by L. Ge Joff and . e Polkrov=
skaya (1929) in the Sal'’sk Steppes. In amcrica similar work
has been bogua by the ladboratory in San grancisco in 1936,
and subsequently Lactoriologiccl study ¢f {leas caught in
rodcnt hholes acquired wredOminant imporitance there in ine-

estigation of nlarua rocx (¢ ‘vans and Othors, 19%3).

Extonsive study ot holc flesas in the foci of plague
of the Soviet Union lLocane possiblc in 19%7 whon P. I. ohire-
anvviclh: and de oe Fomicheva {1949} worked out and asplied, in
an epizootolosical invastisuntion,the sou=calledt strip methoo
of coliecting ectoparasites {rom rodent hwies. Using this
metaod for the study of one of e arcus of Cuernyye lomii
in the springe-swaier scasons of 19hy=153,1¢ vas possible
to isolate eleven cultures of tie wiague pathiojen frow the
total number or 19 culbures aebdtainced from duarf souslil:
fleas during this soriod.

at Lthe nracsont tine, bacteriolerical study of fleas
is bein_; utilized extonsively Tor whie study of epizootics in
various ro-ions ol the UdLall and ic oite of the basic methods
of enidemiological reoceconaaissanca,

Therefoere, it is no eccicani thwt many specis .asts
have vorliied and ars sontinulng 6o woerk for decadas on ime
provement of wmothuds of treating {leas prior Lo bacterio=
logical oxaminativne lowover, it saould be notod taat to
date tiie metiod coatinues teo be relatively laoericus.

The latter circuas¢ancoe is associated with tie need
for zareful sterilization of toHw superticial integurent of
the lusects investiatvad, Actually, a bacteriologlcal ine-
vestigsator can alvays expact tue danser of ceatasinatiun,
the soureo of uwiichh is usually wensidered the cuitinous ine
tesument or tho parasite. . losser ilmportance, appavently,
Is contauinaclien froiy the sir, _

Thn usual movihwed of treating Chce datoguaent of laxoets
by washing thom throe timos in phiveralogzical saline solution
or bolloed wator, in vhacia tho daveavlizator s to Lranifox
the fleas fro: ane tezietuide Lo another with a platinus loon
vapoatodly an uate paansntaian,, ani an tue 2a2e of 4 nass
investagation of mater:al wakas n consideracle tiuae Thiu
metied Lo uceetadpuerioad 1o iy Listraccions and usthols
gatdes (e L. Shiramaviel, 10060, amd *thor%) ol Las beon
included 15 seng vaxthools & slasguv (Ve o K’u.xﬂ.ne.i;. 19,.»).
‘The mevhod of diavilicin: w.edis 'an do potaeent aleeatld
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[;;ich was described in 1924 by Ye. N. Pavlovskiy is now —
widely used for the study of ticks (P, L. Burlachenko, 1951)
and is used in exporimental work with fleas (I. M. Yagu=
byants, 1953). However, as our observations have shown,
this method does not simplify the procedure very much,
because after keeping the inseots in alcohol a careful
rinsing of them is needed for the urpose of removing the
traces of alcohol.

For the purpose of clarifying the problem of the 3ig=~
nificance of "pre~inoculation" treatment of fleas on the
purity of the cultures,we studied them after a preliminary
wvashing by the usual method and with alcohol; in addition,
pvart of the cultures were taken f{roi: fleas whichh had not been
subjected to sterilization, (The investigation wrs made in
the sandy region of Chernyye Zemli during the spring-summer
season of 1952 at the laryn-Khuduk epidemiological detach-
went (Kalmytskaya ASSR)). In washing, for the purpose of _ .
transferring the fleas from one batin to the other, use was
made of a loop, or else they were washed in a stream of fluid,
placing the parasitecon a small strainer made of mill silk.

Living fleas collected fror: rodent holes were investl=
gated without treatment. Collections of these fleas were pre=
served and brought to the laboratury in sterile test~tubes
containing sand., The fleas were picked out of +he sand with
an entomological forceps and put into another, clean test=
tube (a manipulation necessary in any metiod of treating
fleas), and were transferred from it to a mortar, in which
they were ground up for preparation of a suspension. Further
study was made accordinz to the usual method (culture on agar

; plates and others), Living fless were investigated in

; parallel after sterilization of then,

In all, 31,396 fleas were investigated, and 657 cul=-
tures wero made from t'ieum, un averags of 47 fleas psr plate,
About one~Sourth of all the cultures (155) was made from
flecs which had pot been washnd, The other cultures wvere
from suspensions propared by ordinary methods.,

The dirtiost cultures wore obtained from the investie
gation of doad fleas. The ocultures obtained from fleas which
i vere prepared for examination witaout weshing were no more ;
; contaminated than the cultures prepared by other methods,

Tuis, it would appoar at first glance, paradexical .
conclusion finds its explanation in the simple fact that, in ‘ J
the summer, under dosert cvonditiens aad undler the influonce
af inoreased sunsiino, ti:e surface layors of sand remain unine
habited by mieroerganisms (. I. Zasulkhin, 1930: verbal come
tiunication Ly I. 4. Tinier) or elie are poorly inhabited by
thee Jllustrating ths utter statsment, we should liko to ‘ i
: rotfior at leant to tho stutdy made by P. F. Samsonov o'l
others (1929) in Ceatral Lare<lumy fa April, on the day
@fter a raine In ramles of zand tolinn {pom Ailfovedt nepid
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' ’ f 2 Sul:il Lo faand Saczeria, fMmasy ol sctinosyeetesd
in coazarativaely sanil awsooers, aboutl 103,93& individueals
»er gram oi "hud. FTor &he purpose of obdtainirg more ceavine-
ing vrooi, in 1255 we provesed a ﬂernoﬁ iiiehh we had vorked
f out for traatinz fleas fer aphlicaticn in sac of the epi-
E ceniolosical detachaerits of an cxpe&zt;an for the study of
£ 2 pl“ﬂue Tfocus in nnzyshlaize The experiment gave an ou-
5 couraging iresult,vhicu wo.o the reason £or ae oxtensive
& apnlication of tais method in researci: work of opidemio-
4 lrgical detachments of Suy'yevskava Cblast. Recently, our
§ . conclusions hLave been ceniirmed in the sractice of iavesti-
. : gatipn,worh done ir 2 ylaguo focus of Acerbavdzhun (C. S.
B Bulakn, 19353). : )
¥ Thc observations prezented ver it us to draw, first
B * o; all, the nracticali conclusioa that it is mossible in
5 sandy regions and under conditicns of a Lot trogu.0°1 cli~
: mate to ﬁakb 2 bacterielogical examination of fleas without
= preliminary washiaz of theq, whicih consideradbliy s~4911flao
< 1o method and, secondliy, perwit us once xbnln fo emphasiz
= €he heed for differential study of living za2nd dead fleas,
‘- to vhich I. G, Loff —ad Ii. 2. Fokrovsiaya drev attention
i in the past {1322).
- The prohlom nexit in turn should be the checking o the
H method ¢f »reparing fleas for bactericlosical cxanination beiwy
13 pronrosed in other {besides the suwumer) saasons and under
i conditions of different zeosraphic asnects, and alsoe experi-
5 ) mentally to work sut the »robier of scurces of contanination
i of the naterlal being 1nvos»1eat 2 under cireunistances of
5 Ial tatorios of the f‘caﬂ types in wpplication te various
B3 environmeniai conditions.
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2. 4. Yargina, I. i Sokolova, 4. P. Hikitinz

The Possibilities of Prolonged Preservation of the Plaguo
Microbe on Media Hgde of an-Enzyme Hydrolycsate of Casein

It has been determinod by previous investigations
(u. A. Yurgana. Study of Casein Media with the Aim of
Diagnosis of the Plague Microbe., Trudy Instituta "Hikrob"
[Works of the "Mikrob" Institute] No iV, 1959) that nutrient

" media made with thoe use of aa snzyme hydroly;ato of casein

proved to be of high quality for growing out the plague
nmiorobe, by virtue of which they were rocommended for apopli-

- cation for purpeses of diagnosis of the plague pathogen (Z.i.

Yurgina, 1959).

Subsequently, it seemed interesting to find out whether
the merphological, biochemical and bislogical properties of
the plague microbe are changed when it is grown and kept for
a long time on the media which we proposed nade of an enzyme
hydrolysate of caseln.,

Tire strains of plague microbe vere used in the exhori-
ﬁent: the virulent 703 straln and the avirulent BV strain.

A preliminary check of these strains snowed that in
their proparties (morphology, bicchemical .ctivity, relation-
ship to specific bacteriophage anc¢ others} they showed no
deviations from the typical plague microbe strains.

The plague microbe strains used iu the experinent (703
and BV) were cultzvated in test-tubes contazning the casein
medium ‘being tested as well as Hottinger's agar, which
.constituted a contrel in our experiments. After a two~day
incubation of the cultures at 23° all the test-tubes were
divided into two groups: one of them was kept in a refrig-
eratoxr (four degrees); the other, at room temperature (20—950)

After standing under these conditions for ten ronths
without subculture the contents of each test-tube were plated
out onto solid and liquid nutrient media.

Thereby, it wes determined that the viability of both
strains of plazue microbe had besn preserved completely. They
produced entirely satisfactory growth on liquid and solid
nutrient media without change in morphologiocal nproperties.
The bouillon remained clear, with a clumpy sediment at the
bottom which broke up readily on shaking.

Colonies of the plague microhe on oasain agar were pilge
mented and granular. On control Hottiiger's agar the peri=-
rheral area of the plague microbe colonies was more striking
than on casein agar, which was also noted with the original
plague miorobe strains.

. The morphology of the cellulal elements was also the
same as that ¢f the original cultures, In smears fromn-the
gar gram=negative bacilll which were polymorphic in size__
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r;;d staining were observed. In smears from the bouillen bi-

polarly stained bacilli were found arranged in bunches and
chains. .

The biochemical aotxvity of plague microbe strains
kept on casein agar and Hottinger's agar did not change for
carbohydrates or aicohols Ly comparison with the original
strains; they broke down glucose, maltose, lactose, mannitol
and did not ferment sucrose or rhamnose. The virulent
strein of plague microbe, 703, broke down gylcerin,while the
BV strain of plagus microbe did not ferment it (the obser-
vations were made for 47 days).

Based on the fact that in pract1ca1 work extensive
use is made of a test with plague bacteriovhage as or2 of
the methods of differentiation of cultures suspected of plague,
we considered it necessary to find out the influence of pro-
longzed standing of the plague strain in casein medium on its
sensitivity to bacteriophage, Jith thic aim in view, we uti-

‘1ized cultures of the plague nicrobe which had been vlated
~out of the medium being tested and determined the fact that

the relation of plague mmicrobe to bacteriovhage had not under-.
gone any changes. oth strains were readily lysed by nlague
bacterzouaawe,aftor ten montiis of being kept on casein anhr.
as well as tiie original strains. :

The length or time far which the plague stra;ns vere
ikept on casein medium did not affect the agglutinable pro-
perties of tihese cultures. After ten months of being kept
thls way these strains gave a positive test with' Spevlflc

1ut1natzn~ Seruia 1n thc Sare titers as the original strains
(1 160).

The preservation of the virulent wroperties of the
plagsue microbe when kept on casein agar was checked in the
follouln* waye. iilcrobe suswmensions cf plague rlcrooe cule
tures (struin 703) kept or. casein agar and jottinger's agar
under different temperature conditions were injectaad bubcutan-
eously into suinea pigs in quantities of 10, 100, 1000 and
10, O)O MiCToLOS.

The results of the experiment presented in Table 1 shovw
that the plague microbe {straia 703) kept on casein mediun for
ten months did not lose any virulence. 4ll 1& infected guinea
»igs diad with a strikiang »mathological picture of plague. Cr
15 guinea pigs infected wltn a plague microbe culture wihioh
had beon kept on uottln*er s agar two survived the minimun ine-

foctive dose (10 microbes). A cortain nrelongation of tie life=-

spans of the animals jnfectod Ulth a plague miocrobe culture
viiichh had oeen kept on ilottinger's agar was noted by couparisen
with cultures of . pestis whicih had been kept on sasein agar.
In addition, in these oxperiments an increase in the lifespans
of 1nboratory animals wvas noted when they were infected with
cultures Lkept at room temperature, regardlesq of whether they

‘Eid been kept on casein agar or Jdottingar's agar, Apparent{!
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‘ l : Table i

Virulencse of Plague ﬂicrobe Cultures Kept for Ten Months on
Casoin Agar and Hottinger s Agar Under Different Tempeor=-

ature Conditions

,,gg...

Ko.lu-cecuo

- Arap ”"“ ] f'uo Bu.mao apoxoa.
unnpoﬁuux 2 3,
: xpluem TeNax §' -] Yk
2 9 .
@asemm'uﬂ mo@ - 10 2 2 - ’ '
». > 100 2 2 - 77
» ; > ’ 1000 . 2 2 - ' of
L4 » "10000 2 ’2 T e ‘
@Konnmepa » 10 2 ] 2 v
. » > 1000 2 2 —_— e
’ > @ 10000 2 2 —
aamlonun KoMnaty, - HY 2 2 —
> > §000 2 2 — )
.3 » 10000 2 2 —
@Konmrepa > 160 2 2 -
» > oo 2 2 - { 12,2
» » 1000 2 2 —~—
> » 10000 2 2 -

1, Ager; 2. Conditions Under Which Kept; 3. Dose of Infeace
tion in Microbes; 4. No of Guinea Pigs; 5. Died; 6. Sur=
vived; 7. Average Duration of Life; &. Casein; 9. Hotting-
er's; 10, Refrigerator; 1l. Room.

under these conditions some reduction in virulence must ho ex-
Plained by the conditions under which the cultures were kept.

Wo porformed the next experiment with the aim of deter-
mining the immuuncgenic properties of plague microbe cultures
kept for a loang time on casein agar.

Yarious groups of guinea pligs were vaoccinated with a
rlague misrobe culture (BV) taken separately from casein agar
and Hottinser's agar after ten months of being kept under dif=
ferent tomperaturo conditions, The immunization was conducted
acoording to the same plan; the culture was injeoted suboutane
eously in doses of 1,000, 1,000,000 and 1,000,000,000 1living
miorobes, Twenty days aftor imnunization all the experimental
‘gulnea pigs, tcegether with the controls {not immunized) were

nfected subcutanoously with highly virulent strains of the
E&,guo microbe. The results of tho experiment are shoem in |
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) F;a‘ble 2,

ImmunOg enic Propertios of Plague ;

Tor Ten ilonths

e gt e

""'

Zicxrobe urown Out and Kept

ferent Temperature conditzons.

AHONGIO/ Y

@ Ycaonua! Moz auuy-’g ®3 @ anz ke

Arap ‘ Husauwn (¥ 4 8 .2 (=d 38

, xpancuns| s 4. v} |5 %Eé 3 5 &gg -

’ - MACe]| i ] b *
' @Kumnolun xon0a{tS8/ 1 8 0 10 — 6.2 0
. > » 1 M, 10 i 9 70 o0
» » | wapa 10 1 - 9 €0 90
\” ormurepa » 1 e, 9 9 —~ 80 O
» o luam 6 6 4 98 4
o~ s ‘) I mapa. 100 - 3 7 140 70
] a:emconun xoun I Tuc. 9 9 0 62" 0

» < 1 man. e 1 0 108 0.

» 1 sampa. 9 7 2 95 222
mmnrepa » 1 ruc. 1L 1] 0 60 0

> 1 max e 8 2 85 20

(:h » 1 maps 10 7 S 17 300

mmurepa

{Kourpoas) - w10 0 50 0

1. agar; 2.
zation (in iicrobe
Died; 6., Survived
9. Casein; 10, 11
ilottinger's (Contr
1,000,0004000.

Analyzing the data obtained, it may ve noted that the
immunogenic oproperties of tue plague .aiorobe are somewhat

Conditions Under

s);

shich Kept;
4e No of Guinea figs in Sxperiment;
survival Rate;

i 7. Average Lifespan;
s [Jame as Table l~

ol);

14,

1,000;

15.

R
2, Hottinger s;
1,000, 000.

15,

13.

on Casein Agar and hottinger s agar Under Jif-

3. Jose of Immunie

Se

better preserved when it is kept on casein agar under refrige

erated conditions than on [ottinger's agar under the same cone
roservation of the wlawue microbe culture (vace
for ten nonths at roon tomperature on oither

ditions. The
oine strain 3V

Casein agar or ilottinger's agar leads, as was to be expected,
to & marked roduotion in imuunogenic properties.

Conclusions

l. .hen the piagus microbe is koept for ten months

“under refrigerator conditions on agar nade of an euzyme hydros
lysate of easoin no ochanges are notod ia its basic Dilologie|

1 propertios,
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2. Prolonged standing of the plague microbe at rooun
temperature on either cesein agar or Hottinger's agar leads
~to a certaln reduction in virulence and a considerable re=~
duction in immunogenioity,
: 3. Cnsein agar, along with other nutrient media, may
ba recommended for the prolonged keeping of plague miorebe
cultures, o o E
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i 3¢ Le LDorod'ke and L, G. 3amsonovich !

Compatibility of Living Plague, Tularemia, HSrucellosis and
“Anthrax Vaccines in Bxperiments on Guinea Pigs

The creation of o combination of vaccines with the
aim of protecting man simultaneously against several in-
fectious disenses with a singie inoculation is one of the
tasks involved in solving the problem of control of contag-
jrus diseascs. In recent years, progressively greater at~
1ention in Soviet public health is being given to living
vaccines; combinations of vaccines made of living and killed
or only living microbes have become subjects of study. .

The work of V. Ge. Akimenko (1949) zhowed the possi-
bility of using tularemia vaccine in combination with smalle
pox vaccine and the NIX3I polyvaccine for the first cime.
[5cientific Research and Testing Institule Vaccine consist-
ing of the antigens of typhoid fever, paratyphoid A and o,
3Shiga and Flexner dysentery, cholera vibrio, as well as
tecanus toxoid. ) -

Ye. I. iorobkova (1950-1951) made a study of a com=
bination of vaccines made of liviug pleogue vaccine and killed
KIISI triple vaccine [typhoid and paratyoaoid A and 3.

Ye. I. Koroblkova and coauthors (1953) experimentally shoved
the rationale for simultaneous iranunological prophylaxis of
plague and cholera with an associated cholera~-plague vaccine.

In the works of workers of lifferent institutes the
compatability 2nd harmlessness of a combination of two or
three living vaccines wcre proved. :

It is well known that the combination of brucellosis
and tularemia vaccines is harmless by subcutaneous, percu-
taneous or intradermal immunisation aand produces the same
immunobiological reorgenization in the bedy as does each
of the moncvacecines {V, G, Pilipenko and
Ae He Polyakova, 1955; V. G. Pilipenko, A. H. Polyakova and
Te Ae Shchekina 1936; Ye. A. Gubins, 1957: 3. . Uzbelkova,
M. F. Slumutor and others, 19353).

An experimental study was made of combinations of three

vaccines., oimultaneous inurmnlization azainst plague, brucele
losis and tulareuia in the works of Z. P. Klots, Re 3. Rol=
esnik, Ye. i’ Jotapova and othaers (1953); Ve Ge 2iiipsnio,
lie Ao Mireshnichenko, T A, shchekina and otihers (1%53) prow-
duces a cquite strong Liwiunity to the rosvestivo infuctious
diseases in guinca pigs.

The addltion of anthrax antizen to tho tombinution of
vaceines causes an inhibitloan of tiae plague, tuluremla and
brucellosis anclgons, in the opiuion orf some authors (N. d.
Anina=Radnhenico, se e Jratslavets, Vae Ye, cushiiaronko,
‘13563 Ve Qo P1liponlo, le as Lirosiialcheuke, o s JShcheling
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{—;;d others, 1953); in the opinion of other authors, the !
anthrax antigen, as a wealker stimulus of physiologisal
. mechanisms in the vaccine process, 1s inhibited by the.other
antigens included in the combination (N. K. Vereninova, Ye. F.
Smirnova, .- & Kalacheva and others, 1953).
' Based on this, the authors suggested tl.at vaccination
against anthrax be performed ten days before inoculation of
the triple vaccine rather than simultanoously with plague,
brucellosis and tularemia vaocines,
. ‘ Taking all these factors into consideration, in the
middle of our experiment, which was performed with the aim
of studying the immurobiological changes in eszperimental
animals inecculated simultaneously agaiust plague, tularemia,
brucellosis and anthraz, we decided that at the time of re-~
vacocination, aside fron everything clse, we wculd once again
direct attention to the interaction of the antlirax artigen
and the others.

The moethod of operation consisted of the vaocination
of guinea pigs with a combination of four livingwccines--
plagua, tularcmia, brucelloesis and anthrax and a combination
of three living vaccines-~plague, tularaomia and brucellosis.

Jor the vaccination & 3,000,000,000~-suspension of a
two~day culture of plague vapcine 1-17, a 3.v00,000,000«sus-
pension of a two-day culture of brucellosis v: cine (strain
19) and a 1,000,000,000-suspension of a one~day culture of
tularenia vacoine were prepared. Tho three vac ines were
mixed in equal volumes and, in this way, 1,000,000,000
microbes of the plague and brucellosis antigen and 330,000
wicrobes of the tularemia antigen were obtained per cc.

One ¢o of the triple vacciue was injected into guinea pigs
subcutaneously in the right inguinal region. In an oxgori-
went with four vaccines one drop of the andiluted "STI
{Sanitary Techniccl Institute anthraz vaccine, living non-
virulent ] vaccine, series 114 of the Tbilisi IV3[Institute of
Vaccines and Soraﬁ wa3 apnlied to a proviously prepared area
of skin and rubbel in carufully.

Bach experiment was accompaniod by two controls: the
first wvas on guinoa pigs vaeccinated wita tho respeative monoe-
I vaccines; the second, on non=»iamunized Juinea pigs.

; . For two woeks the temperatures wers taken in guinea
i nigs which had boon immunized with the associated tetravoce
; oxne (40 guinea »ips) against plas o, tularemin, brucellosis
and anthrax as well as of thoue whilah aad been ve3cinated
with the triple vacoina against plague, tuloremia and biucel-
1osis (350}, and the respoctive wonovacoines (19 each).

In the gsulnsa pigs vhioh had been immunized by the
‘four vaccines we did not observe auny marked temperature ree
-action $o0 the inoculation; only n Several guines pigs did
the teuperature rise to 400 or higher on the second-~third
lg:y after vacoin. lon nru rocained there for tJosthres dayis
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[;:.thc_othors the tomperature rise ranged from G.2 to 0.5 |
above the original level for three-five days. 1In the maj~-
ority of guinea pigs immunised with the assooiated vaccins
against plague, brucellosis and tularemia, on the second=
third day after inoculation a tempersturs rise was observe

ed by 1,0-1.2° or higher: thereby, it reached 450° and 41°.

'On ths fifth-sizth day tire temperature dropped to the ori-
ginal figures.

In guiea pigs inooulated with nonovavcines againet

Plague, tularemis and brucellosis we observed the sume
temperature reaction to the inocoulation, |

Thereby, in guinea pigs vaocinated with the brucel-
losis monovaccine it appeared on the third-fourth day after
vaccination. Thers was no appreciable tsaperature reaction
in guinea pigs immunigzed with the anthrax vacsine., Analyze
ing the temperatire ourves. ve oconcluded that they are approx-
imately the same in wll groups inoculated with the exception .
of those inoculated with 3TI anthrax vascine alone by the
percutansous method. Therefore, the general reaction of the
animal organism, which was expressed in the form of a temper-
ature rewotion, makes it possible to use associated vaooines
against four or against three infeactious diseases with the
aim of prophylactioc inooculation.

The local reactions in 15 out of 490 guinea pigs
immunized against plague, tularsmia, brucellosis and anthrax
appeared on the second dcy after inoculatior; after eight
days they occurred in all guinea Pi3s and remained for a
month in the majority. : »

The manifestation of local resctions consisted of
an enlargement of the regional lympu nodes, which gradually
Toached the size of a large bean. 1In part of the guinea pigs,
on the 10th-12th day, suppuration of the Anflamed lymph nodes
ccourred. Dy the end of a month the reactions had subsided.
At the site of application of the anthrax vaccine in these
guinea pigs we observed a slipht and very transitory hyper-
enla along the sourses of the scratohes; in only 13 aniwals
did edema appear (1.3x2.0 centimeters), which gradually be=
Same denser and waz resoched by thia end of & month. .

In 50 out of 30 guinea pigs ifwsunised agrinst plagus,
tularemia ani brucellosis an snlargemant of the regional
(right inguinal) lywph nodes was recorded on the fourth day
after vaccination, the 2izes of which in ths majority of ocases
‘Teached that of a lurge bean after two weeks. At the in-
Jection site of the —avcine in part of the guinea pigs by
this time abacesses had foramed. &y the end uf a wmonth the
reacticas Mad graduaily subsided; the abscesses were resord-
od (thay were incised and drained in only siz gulnoa pigs).,
C 1t should he noted that the abscesses at she site of
suboutansous injeotion of -Guinea pigs vaccinated with four }
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lor with three vacoines apneared approximately in the same !
interrslationships in both groups of animals 1noonlatod, :
and the number of them reached 16-18 percent..

In two guinea pigs which had been izmunized with the
associated tripls vaccine. there were no local roaotions to
the i‘noculation.

In the group of guinea pigs immunized with plague
.monovaccins 1-17 in pert of the animals on the fourtha day
after inoculation an anlargement of the regional lymph nodes
was recorded; by tue tenthi-=12th day the regional lyumph nodes

“were enlaxged in nineé out of ten zuinea nies' thereby, they
were thickened, and their sizes wers that of,a'poa; by the
beginning of the third week, in t-9 majority of guinea pigs
the looal reaction had disappeared, and only in two did it

in one guinrea plg there was no local

reaction to the inoculation.
In a group of gulnea pigs immunized dith tularemia
monovaccino. oy the end of the first weeik iocal reactions

in the form of enlargement of lymph nodes to the size of a

large bean were observed in all tun guinea pigs. In one
zuinea pig, at the .injection site of the vaccine, by the end
of the seoond week ansbscess had formed which by the end of
the third week had almost bsen resorbed. In the majority of
guinea pigs the local reactioa subsided by the beg;nning of

- the third week after injection of the isonovaccine.:

The local reaction in tae form of. a slight onlargtn

- ment of regional lymph nodes appeared on the 10th-12th day

in all gniaea pigs immunized with the anthrax 3TI monovace
cine.
nodes were no lorgor ralpated. it the site of appliocaticn
of anthrax wvaccine we observed a very transitory hyperenia
along the ocoarses of -the soratches: odema of the subcutan=
eous tissue appeared in ofily two guinea pigs on the fourth
day after inoculation, and by the tenth day it had already
been resorbed. s

' In guinea pigs 1mmuaized suboutaneously with brucol-
1osis aonovaccine local reactions appeared in the majority
Dy the end of the first week. In ths animals the right in-
-guinal lymph nodes the size of a pea were palpated; by the
end of the second week some of the glands had become denser,
and in one guinea pig they had suppurated, forming an ab-
scess, B3y the end of the third week the reactions had grad-
ually subsided, and after a month it was impossible to de~
tect then. :

Therefors, the local reactions manifastod thomsolves

~ less intensely in guinea pigs immunized with anthrax mono=

vacoline, somewhat more vigorously in guinea pigs immunired
- subcutaneously with plague, brucellosis, and tularemia mono=
vaccines, and most vigorously in those inoculated

I . ‘r
.o ’ ~ _.._.l

By the 20th day after inoculation the regional lymph
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!;* T&e results of immunclogical tests obtained in our |

» - -‘

I_;ith assoclated triplo and tetravaccines. Therefore, the !

combination of vacoines against plague, tularemia, brucel-
losis and anthrax as well as the combination against plague,
tularemia and brucellosis produces more side effects after
suboutaneous injection with the same interrelationship,of
miercbhes - as was indicated above, apparently becausd’of
the simmltaneous injection of a large number of microbes

and the roaction of the animal orghnism corrospondirg to

b t."lls. o

Thirty to 33 days aftor vacciaation a stpdy ‘was ?n
m: le of the 1mmnnobiologica1 roorganizatlon of ‘guinea pigs
by means of the detsrmination of the antibody ievel and the.
presence. of allergio reaetions. True, thess reactions per-
nitted us to-detect the immunob‘ological reorganization - §

fonly with respsct to tularemia and brucellosis.

For the purposo ‘of performing the Wight serological
test the duddlieson series- 120 ‘diagnosticum of the Odessa
NIIYS Beientific Resen~ch Institute of Jaccines and Seral

‘'was used as =mn antijen, for the purpese of detecting agglu-
- tinins to tularcmia we used a 1,000,000, OOO-Susnension of
. a one-day culture ‘of B. tujarense 713 as an antigen.

The results of the serological tests are shodn in
‘I‘able 1. ) »

.7 As 18 seen fram_taa-Table,»the a; glut1nation titers
in. the agglutination: test with tularemia diagnosticum in’
animals immunized with combinations of vaccines.range from
1:1G to 1:320; the agglutlnation titers were within the same
2imits in animals iomunized vith tularemia monovescine alonc.
Jowever, the average aéglutzﬁatlon titer .in those inoculated
Witi tularemia vaccine was Somewhat higher than ia those ino~
culated with the triple and tetravaccines, In the .rigat

-test, the serum titers range from 1:20 to 1:1320. The average

aggslutination titers in those inoculateada with brucellosis nono-
vaccine are higher than in those inoculated with the tetra-
and triple vaccines. In all cases the agglutiration titers
with tularemia diagnosticum were somewhat higher than the ag-
slutination titers obtained in the iright test. all tihese .
data are evidence to the effect that tularemia vaccine is ap=-
parently one of the antigens producing the greatest side ef-
fects -in the vaccine combination. '

The allergic tests were chocked with brucellin series
No 80 and tularin series No 7 of the Odessa HIIV3 by means of
the performance of intradermal tests.

They were expressod to the same degres in those inocu~
lated with tetra=- and triple vaccines as well as with the
corresponding monovaccines. lovever, in all cases the in-
flammatory reaction to tularin was more proaounced than tiie

- reaction to Lrucellin, «hich also apnarently occurs ecause

of the greater side-effect nroduction of the tularemia -vaccine,
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E;;orimonts of waocination of guinea pigs with a OQMDinl~-—}
ion of plague, tularemia, brucellosis and anthrax vacolnes, - -
as well a# with a ocombination of plague, fularemia and bru-
csllosis vacoines confirm the data of Pilipenko and othsrs
to the effeot that this combination of antigens, particular=-
ly in the oombination of three vaccines, producss the same
immunobiological reorganization of the animals as the ocor-
responding monovaccines. ) , .
R ~ In the opinion of the majority of investigators, el
the index of immunity which has developed in vacclnated ani- Lo
mals is the resistance of the vaocinated animal to the in- Co
fection with a virulent culture of the respective pathogen. :
This simultaneously characterizes the strength of
‘ immunity. With this aim in view, 30«35 days after vaocoina-
tion we infected vacoinated guinea pigs with plague (200 CLD),
tularemia (1,000 CLD), brucellosis (2 infaotive units) and .
Tsenkovskiy's vaccine II (10 OLD) ‘[anthrax vaccine used in
vetoerinary practice] pathogens. For this purpose we used
cultures of B. pestis 403~=one CLD~=100 microbes; of B, tula- ; S
rense 713--one CLD-~ten microbes; of B. melitensis 543, one S
infective unite--5 miorobes; of Tsenkovskiy's vacoine II--one P
CLD~«28,000 germinal spores of anthrax. (In our experiment
the animals were infected with a dose which was fomewhat
greater than two infective units, because the control sub=
culture of brucellas on agar plates gave an average growth .
of 17 colonies from five miorobes; of 30 colonies f(rom 10 S
miocreches; of 307 colonies from 100 microbes.) ‘ o
: Qbservation of infected animals lasted 30=33 days,
- after which the surviving animals were killed, and oultures
wore made frem their organs on nutrient media. For thes pur-~
"pose of detecting the growth of piague aid anthrax miorobes
use was made of ordinary meat infusion agar ceuntaining sedium
sulfite; for the purpose - detecting growth of 3. tularense
use was made of solid yolk medium; for detecting dissemination ’
of brucellosis irfection use was made of "D agar. In the .
latter case, the guinea pig organs were seeded on agar "3" .
slants whioh contain liver agar to which thionin has been
added, and on liver bouillon. DBy the method of Zdrodovskiy )
. the medium containing thionin made it possible to differ-
- sntiate the growth of B. melitensia immediately from the
growth of the vaccine strain. All the cultures were kept at
. optimal temperatures.
The results of the comprehensive vaccination with
the mixture of four vaccines are shown in Table 2.
As is seen from the Table, all the oontrol guinea
pigs died of infection with plague, tularemia and anthrax.
" Thereby, they died of plague on the sixth-seventh and 12th
days; of tularemia, the seventh-eighth day: of the
EE:r.. of Tsenkovskiy anthrax vaccine, on the seoond day.

"y

1 the guinea pigs infected with a virulent oulture of ngﬁ
la melitensis showed a disseminated infectious process.
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Results of Cbmprehensive Vaocination with .ixture of Four
: . Veacoines
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ley: The Numerator Rapresents the o of animals
Used in the Lxperiment; the Denominator, the %o of Animals
Jhich Died or (After Infection with the srucellosis Culture)
Had Signs of the Dissemination of the Infectious Disease,
1. Types of vacoine; 2, ljethod of vaccination; 3. Results
of infection with the following pathogens: 4. Plague; 5.
Tularemia; O. 3rucellosis; 7. Anthrax; 3. .ote; 9. Come
prehensive-mixturs of plague, tularemia, brucellosis and
anthrax; 10, Plague monovaccine; 11, Tularemia monovaccine;
12. Jrucellosis nmonovaceine; 13, inthrax monoveocine; 14,
Controle==non=irmunized animals; 15. subcutansously and per=-
cutaneously; 1§. Same; 17. Percutaneously; 13, Of these,
two died of extraneous causes.

AS the result of comprehonsive vascination a hith de=
greo of resistanco of the zuinea niss was observed when thoy
vere infeetud with plasue or tulareunia pathegons,and the abe
s¢ ‘70 of disseminaticn of urucellosi: was noted. Of tireo
GYW n0a Hixs Jhich died on the 1ith-20th day uidoh had boen
iafooted with tularamia nono shovad a zrouth of o tularenset
thereby, two zuinen pi;s showed srovth of a Jdiplocoocus cule
ture, and thelr dcatihis were caused by tuis infection,

i_. approxiratoly tine same survival rate was oeoorvoé_ﬂﬂ
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Ekro group of animals immunized with plague, tularenia and_]
rucellosis monovaccines. ‘
In one case of desath of a guinea pig from tularemia
whioclh had heen vaccinated agalnst this infeotious Adiseass,
death occurreld on the 13th day after infection. A oculture
of 3. tularense was isolated.
“ In our sxperiment we did not observe any inhibition
of the anthrax antigen used i.a the ocomdbination Ly the other
threo antigens, which had been observed in thelr experiments
by He S Verealanova, Ye. I. Smiranova, N« Fe falacheva, and
others (1953); no inhibition of the other three by the an=~
thrax antigen was observed either; this had been observed
in the vorks-of Vv, &. Pilipenko, . A. .iiroshnichenko, T. A.
Shechekina, and others (1953).

AS is seen from Table 2, amonz animals immunized with
anthiax vaccine alone and among those impunized with a come
bination of four vaocines the same number of guinea pigs
(50 percent) infected with the germinal spores of anthrax
proved to be unprotected against this infectious
disease, Our data do not permit us to draw the conclusion
that immunity of adequate strength developed to what was ape
Jarently a weak antigen of the anthrax vaccine when it was
used as a uonovaccine or in comdination with other vaocoines,
It is possible that hers the faot that we apnlied one rather
than two drops of vaccines to the skin of guinea pigs,as
previous investigators had done, had an influence, but even
after imaunization with a smaller dose of a weak anthrax
antigen we did not observe inhibition of it by the other
three antigens.

The results of vacoination with a combination of three
vacoines are shown in Table 3.

As is seen fram Table 3, in the experiment of vaccie=
nation of exverimental animals with comdinations of three
vacoines results were obtained whioh indicated the develop~
ment of a quite strong immunity to plague, tularemia and
brucellioesis, In animals immunized with the reapective nono-
vacoines immunity of approximately the same degree of strength
developed,

Therefore, the data which we obtained in the experi-
ment of immunisation of animals simultaneously with a coadbi-
nation of three vaoccines confirm the oonclusions of a number
of authors to the effect that this combination possesses ade-
quate strength and is capaile of producing the same immunoe-
logical reorganization in the Dody as the respective mono-
vaocines.

In none of the works of authors which we have mentioned
above are more vigorcus slis=sffectenoted) waich are oreated apparente
ly Ly the actual conbination of three or four vaccines, by come

rison with %he side~effects of the monovasccine after subcute
;E:ous injection. Thus, as the result of snoculation wttq__j
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Results od accination with a Combination of Three .

vaccines
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1. Ty»es of Vaccine; 2, 3, 4, 5, C. ["Same as for Table .’§7.
7+ Somprehensive--.jixture of plague, tularemia, and brucel-
losis; 3. Plague wonovaccine; 9. [ularemia monovaccine;
10, Srucellosis monovaccine; 1ll. Controle==pon=imnunized
guinea plgs; 12, 3Subcutaneously.

asseociated vaccines a maried local reaction appoared in the
aninals in tae fory of a considerable enlargement of repional

lyuph nodes, densificatioa of tuom, and, vhich is particularly
ianortant, tue fomatioen of a considorable numwer of abscesses

at the injec.Son site of tho vaccine (up to 18..). All this
iadicate~ that the problem of the possibllity of utilization -
of associated vaccines with tho alm of prophylaxis must bve

solved Ly usin; tho percutancous wethod of vaccination be-

cause of thoir considerable losal roactivitv after subcutane

eous injection.

vono lusions
1. Aftor comprehensive vaocination with four types

of vaccines (plasue, tularemia, Lrucellosis and auntlirax) as
tuell as with threc types of vaccinos (pluiue, tularemia and

tspoollosis) an  lnsunlty of adequate strongth developod iﬁj'
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l:;; guinea pigssimultancously against plague (200 cio), "}
tularemia {1,000 CLiJ) and wrucellosis (two infective units)
which was almost the same as immunity developing after ime-
munization with the respective monovaccines.

2. Anthrax antigen in the dose in which it was ap=-
plied to the skin proved to be a weak stimulus of the mech~=
anisms of the vaccine process both when used in combination
as well as in the case of vacoclnation of guinea plgs with
the 5TI anthrax monovaccine alone. ' !

3+« The combination of three or of four vaccines is
harmless for the animal organism, but at the site of suboute .
aneous injection it produces a vigorous local reaction which . - _—
in a considerable percentage (up to 1S percent) of cases is
acconpanied by the occurrence of abscessos. -

4. TFuture solution of the problem of the pos~ibil-

ty of using associated vaccines si-vuld be attained in exe: . g
poriments witli percutaneous application of them. B o

& i
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r—s L. Borod'ko, V. G. Pilipenko, A. M. Poly;kon,B.G.Val‘kovj

v

Invmurclogical Changes in Persons Inoculated Percutaneously
Against Plague, Brucellosis and Tularemia

With the aim of prophylaxis of various diseases, along with con-
siderable sanitation education work among the population, extensive use
is being made of inoculstions with killed and living vaccines. The variety
of inoculations which need to be given to the same person for the pur-
pose of preventing various infectious diseases not uncommonly gives
rise to difficulty among medical workers for a whole series of reasons.
This has stimulated investigators to seek out comprehensive vaccines,
one inoculation of which will protect man simultane ously against sever-
al infectious diseases. At first, this problem was successfully solved
with respect to associated vaccines made of killed microbes, toxoids
and complete antigens. - As the result, in medical practice use is al-
ready being made of vaccination with comprehensive vaccines made of
killed microbes and toxoids for the purpose of prophylaxis of certain in-
testinal, wound and children's infectiors.

A number of invastigators has taken up the study of associated
vaccines made of living and killed or of living microbea only. Theae
authors proved the absence of competition betwesn microbes with com-
patible growth of them on autrient m:dia and when injected into experi-
mental animals. Thereby, associated vaccines gave rise to the devel-
opment of immunity of the same strength with reapect tc each infection
as the corresponding monovaccines did (V. G. Akimenko, 1949; Ye, I.
Kerobkova and co-workers, 1957; 8. L. Borod'ko, 1950; V. G. Pili.
penko and A. M. Poiyakova, 1955; V. G. Pilipenko, A. M. Polyakova,
T. A. Shchekina, 19%6; Ye. A. Guoina, 1957; N. K. Vereninova, Ye.
I. Smirnova, XK. F. Kalacheva and others, 1988).

The results which we obtained in experiments of comprehcnsive
vaccination of guines pige with three types of vaccines (plague, tular-
emia, brucellosig) as well as the experimental data of V. G. Pilipen-
ko, M. A. Miroghnichenko, T. A. Shchokina and others (195%8), N.

K. Vereninova, N. F. Kalicheva, Ye. I. Smirnova and othera (1958)
showaed that in the experimental animals, both after subcutaneous and
percutanecus immunization, immunity of adaquate strenyth develeps
aguinst plague {200 CLD}, tularemia (1,000 CLD) and brucellosis
(two infective units}, which is not much different fzom the immunity de-
veloping after immuniazation witk the respective monovaccines. In ad-
dition, simultaneous immunizatior. of animals with sueh associated
vaccine was harmlesy for tham and did not produce much reactien, pare
ularly in experiments of percutaneous -accination. .
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I—- All this enabled us to vaccinate a small group of volv.um:eerl-m1
with associated vaccines simultanecusly against plague, tularemia an
brucellblil by the percutanecus 17.ethod.

For this purpose men and women from 18 to 24 y .ars of age
who showed a negai_ve »eaction for brucellosis and tularemia by serol-
ogical and allergic tests and who had not (in their histories) received
inoculations against these infactious diseases or against plague, who
had no subjective complaints and wer.: clinically healthy were seiected. -
In all persons, three days before vaccingtion, the temperature was tak-
en, and the inoculaticns were given to those in whom the temperature
was normal this entire time.

~ Inoculatigns with monovaccines were given simultaneously to per-
sons who showed negative reactions, by allergic and serological tests
during the preliminary examination to hoth infectious diseases or to the
one againat which they were vaccinated.

- For the vaccination the plague vaccine 1-17 series No 11 of the
Saratov "Mikrob' Institute, tularemia vaccine series No 456 of the IEM
imeni Gamaleya [Institute of Epidemiology and Microbiclogy imeni
Gamaleya/ and the brucellosis vaceine series No 291-2 of the IEM im-
eni Gamaleys were used.

"~ Tularemia vaccine was diluted with physiological saline solution
in the quantity irdicated on the label for percutaneous application. Then,
diluted tulareraia vaccine was introduced into the ampule for plague vac-
cine in place of the quantity of physiological saline solution indicated fox
percutanecua application, and the brucellosis vaccine was diluted with
& mixture of tularemia and plague vaccines, adding them in a quaatity
such that the percutanenus dose of brucellosis vaccine in the combina-
tion amounted to 3, 009, 000, 000 microbes. For percutaneous applica-
tion of this serien of brucellosia vaccine it was necessary to dilute it
in a smaller quantity of fluid than was needed for the othor vaccines;
therefore, with the aim of obtaining a comprehensive vaccine we dilut-
ed one in the other in the srqusnce described above. In this case, in
each ampule as many percutaneous doses of associated vaccine were ob-
tained as there should hvo been for the brucellosis vaccine of the same
series alone.

For the purpose of inoculation with monovaccines the umo doses
which had been used in the combination were utilised.
The mothod of the inoculation was the following: after prelim-

inary treatment of .ae skin with alcohol three drops of vaccine were ap-

plied to the middle third of the forearm in three places at a distance of
three-four centimeters from one another: using a vaceination quill

' four vertical and four horizontal scraizhes were made through them,
each one centimeter in length. The drepe were carefully rubbed in \
l.ﬂﬁh the back side of the va-cina~'on quill. —




~

In determining compatibility of the vuccines we took the foll_ow}-
ing into consideration: 1. The temperature reaction of the bodies of
the inoculees to injection of the vaccins. 2. The phenomena at the ine
jection site of the vaccines und the general reactions of the inoculees.
3. Allergic reactions and agglutination tests of the blood sera of those
vaccinated with the respective antigens.

With the aim of taking into consideration the local and general
reactions of the body we made observations of those vaccinated for twe
weeks after inoculation.

Thirty persons wera inoculated with the associated vaccine
against plague, tularemia and brucellosis: 11 women and 19 men; in
26 of them a local reaction to the inoculation was observed; in four
(men) there was 0o local reaction.

The onset of the local reaction was noted in 96 percent of the
inoculeses 24 hours after vaccination and was characterized by the ap-
pearance of redness and a small infiltrate along th2 courses of tie
scratches. Gradually, the sizes of the infiltrates increased; the boun-
daries of shem reached the limits of the aquares plotted or went beyond
the limivs of them, 2nd then their sizes were 1.5 centimeters x'1.5
centimeters or 1.2xl.5 centimeters. On the fifth-seventh day after
vaccination, in 16 persons from two to six-eight vesicles were formed
along the courses of the scratches. On the 11th-13th day the sites of
inoculations were covered with scabs, which oa the l8th-21lst day fell
off in the majority of cases, and in thres persons remained up to a
montl.. Only in twe inoculees were the regional lymph nodes slightly
enlarged and painful. In 10 persons, after the formation of the infil.
tzate, beginning with the seventh-ninth day the local reaction gradually
subsided, and disappearcd by the end of the second week.

Therefors, local reactions of the majority of those inoculated
with associated vaccine proceeded in a manner similar to a moderate
local reaction, that iu, with the formation of L yperemia, an infiltrate
and vesicles; in two persons it had a course oi a severe lccal reaction
with the addition of lymphadenitis; in I0 persons the local reaciion had
a course which was that of a weak local reactic. that is. with the pres-
ence of moderate infiltrates and hyperemia. In all caces of infiltrate
formation they were more or less painful.

In the group of those vaccinated with monovaccine against tular«
emia there were four women and eight men. In them the local reaction
appeared 24 hours after vaccinatiosn, and subsequent grvelopment of it
proceeded in the same way ag in those vaccinated with associated vace
cine,

In raen and women the Ioc:l reaction was manifested to the same
degree: in aix persons it haJ the coursc of a moderate reaction; in

l.no. of a severe reaction; in four, of a weak reaction. -
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r Four womes and six men were inoculated with the monm'acc-i_;*
against plague. In wo women and two men n0 local reaction was ob-*
gserved. Of six persons vaccinated a weak reactior was found in five;
in one there was a moderate local reaction.

In the group of persons vaccinated against bmcello-io alone

" “there wexr: eeven men. The local reaction in thern appeared on the

third-fifth day after vaccination and had a course of 2 weak type of re«
actica, with hyperemia and a slight infiltrate along the courses of the
ccratches which disappeared after two-three days.

Accordmg to their intensity we arbitrarily divided the general

: reactions into three categone:. l. we.ak x-eachon. 2. moderate reac-

tion; 3. severse reaction.
-~ We considered the reactivity wea.k. when the temperat\.re Tose

to no more than 37.5° after the inoculation, when the general condition

was satisfactory and when there was no inicrference with the ability to _
work. We put persoas in whorm severe headaches, dizziness, vomiting

were noted and in whom there -was interfcrence with the ability to work

in the category of the severe reactions. '

' Table i

. Side Effects of A.sxocxated Vaccice

‘m Uwcso caysses

Bnn nax O W'ga]m 5 .
f } e Golt { weli | woR
- THR SYMM, TYRRDCMER B oA
38 ™ 0 26(33%) 2 2 -
aspesnlasn saKiatia 12 7(00%) 3 2 -—
POTRBOCYMNAR BAKURNA 10 sta0y) — 1] 1
YUSINEINRR BAXUNNE 7 6(90%) — ] -—

1. Types of vaccine; 2. Total persons vaccinated; 3. Number of
caa_e's without reaction; 4. Number of cases with reactiona; 5. Weak;
6. Moderate; 7. Severe; 8. Associated vaccinz against plague, tular-
emia and brucellosis; 9. Tularemia vaccine; 10. Plague vaccine; 11.
Brucellosis vaccin. . ’
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r— From the Table it is seen that in the majorily of persons inoc

lated with either the asscciated vaccine or monovaccine ac general re-
actions were observec. We observed most of the weak and moderate
general reactions in persons inoculated with tularemia vaccine (with
respect to the number of those inocuiatedj. There were considerably
fewer geperal rcactions in persons incculated with the bruceheszs vace-
cine only. A severe general reaction, which lasted two days {"
and fiith days after vacciration) cccurred in only one person i u".ated
with plague vaccire and was accompanied by 2 temperature elevaon,
severe headache and vomiting.

Therefore, the local reactiors ir all groups of 1noc1.lees were ex-
pressed more markedly than the gencral reactions. At the same time,
the manifestations of both local and general reactions in trnose irocuiat-

: ed with asscciated vaccine against plague, tularemia and brucellosis
were no more severe than in perseons inoculited with the respec*ne
monovaccines oniy. :

The imrunolcgical changes in the inoculzes were checked a menth

after vaccination by serciogical ang allergic tests. These fests made it
pessible for us to detect the ailergic recrganizatior and the appearance
of antibodies only with respect tec iularem i"a. and truceliosis antigens.
For the purpose ci performing the z2llergic t
of tularin, series No § of the Odessa IEM /Jinsiituis of Epidemiclogy -
. an¢ Microhiclogy? and bruceliin, series ¢ 80 ¢f the Odessa IEM. The
results of the allergic lests are shown in Tzble 2.
As s seen ircm the Tabie, imrmuniz
ciated vaccine procuces the same ailergic .:-eorgar zation in tbe.‘ with

€3l use was made

respect to tuiaremiy acd bruceliosis 2s does Immunization with the re-
spective moncvaccines. This is evidenced by the percentage <f positive

Burnet tests and tests with tutarin, which are even somawhat higher in
the group of those incculated with associated vaccine. Here, it shouid
be noted that the reaction to the tularin festiu ail cases was meore
marXed thar to the test with bruceilin.

For the purpose of periorming seralogicai tests use was made of
the Huddieson antigen (for the purpase of performing the Wright test),
series 6! of the Odessa IEM and th« tularemia diagnesticum series 43
of the Ocessa IEM. The resulls of serslogiczal ¢bs2rvations are shown
. in Table 3. :

As is seen from the Table, as ear iv as a inonth zfiter vaccina
tion in those inoculated with associated vaccine and mensvaceines ap-
proximately the samre nummber of positive serologicai tests is found.

Two negative Wright tests and one necative test wiih tularemis
diagnosticum in the group of those inoculated with assaciated vaccine

in the given casc do not indicate competition of the antigens within the

Eg_mbination of vaccines but rather ‘e.pp. rentiv are the ryesuif of moﬂ*lufu
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r - ‘ Table 2

]

Results of Allergic Tects

) = ! [ i: ’
Basitnna, xoropoit pu g gé ®. é 33 g
Y A . [ 3 s
e 1801 3R] 38R 2%
nasvamaacs ~ 7 ¥ - CExf I8 &
T UMY HUAMI N e g g 3 g_ 2 i s % § ‘
. o
] = §m L3 g 3
ACCOUNNPOBAHNAR BaKUHHB NpO-
#B  UYMH, TYNADEMHE H dm- ‘ '
enea 30 2m90%) - 29(100%) 1
YApeMuRnan paKuNHE 12 - 10(90%) 1
IPYUEANESHAN BAKUHHA o7 6(839%) L - ~—

1. Vaccine with which immunization was conducted; 2 Total persons
vaccma,ted 3. No. of positive Burnet tests; 4. No. of positive tests
with tularin; 5. No. of persons with unchecked aliergic tests; 6. Asso-
ciated vaccine against plague, tularemia and brucellosis; 7. Tu]arerma

- vaccine; 8. Brucelloam vaccme

Table 3

Results of Serolo.gicv Tests

e '06- Hucao NONOKNT, PCAKUMIT
CACROMAK- Ty Muft-
HHX nph- Paiira HNIM ANAT-
BATBIX HOCTHRYMON
@cconuuponnnan BSKUMKE NpPO-
THB  yyMM, TyAspeMud, Opy-
neanesa . p.] 26 b
YAAPEMUARES BUKUHNE 12 - 12
PYLenNeInan BAKUKHA 7 7 -

1. No. of inoculees investigated; 2. No. of positive tests; 3. Wright;
4. With tularemia diagnosticum; 5. Aasociated vaccine ngainst plague,
‘tularemia and brucellosis; 6, Tularemia vaccine; 7. Brucellosis vac-

cine. }
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soralogiosl reactivity of the body to i‘njection of the antigens. In these

g

|

persons positive allergic reactions were present at the same time. In
a person who showed a negative reaction to the serologic test for tul.
aremia, T., the anergic tests showed the following: with tularin, an
ares of one centimeter x two centimeter; with brucellin, one centimet-
er x one centimeter; in those who reacted negatively in the Wright
serologic test, M. and K., the allexgic tests showed the following:
with brucellin, 3x4 centimeters and doubtful; with tularin, 1.5x2 cen~
timeters and 1x2 centimetez.

The agglutination titers obtained in the Wright test and with
tularemia diagnosticum are shown in Table 4.

Table 4

Agglutination Titers in Those Inoculated with Lifferent Vaccines

lhxuum @ ) , R Peaxuka ¢ 1. :anpennll.
xeropol O Peaxins Pafra Halse mnmctzgymu

HPOUIBOAH~
HHUEIERLE

18Ch MMM~
IHINUNR £ 8 $ 5 -l & 813

- Lo L]

posamMen
sdxtiiaia

1:160
1320
110

'
|

APOTHS uYe
ub, TyARpes
'y Opy- o fsls{ti~fel2 1 |6l4
ueaxesa | ! 7 (1:70)*) (1:120)

@pﬂmh- 32 18)-

HAR BENLMNA - 2 (1:%0)

‘iHeANes- - 4 2
uag ssunna | 11 (1:50)

1. Vaccine with which immunisation was performed; 2. Wright test;
3. Test with tularemis diagnosticum; 4. Associated vaccine against
plague, tularemis and brucellosis; 5. Tularemia vaccine; 6. Bru.
cellosis vaccine. Note: The average sgglutination titer is indicated in'
parentheses.

As ia seen from the Table, the agglutination titers for the
Wright teot in those inoculsted with associated vacsine ranged from
1:10 to 1:320. The highest number of tasts showed an agglutination

~¢iter of 1:40 to 1:160. The average reaction titer was 1:70.
Lm In those vaccinated against brucellosis alone the agglutination
ers r

ange from 1:10 to 1:80. The highest number of reactions hezal
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occurred with a titer of 1:40. The average agglutination titer in thiﬂ
group of inoculees was 1:50. o

The agglutination titers with tularemia diagnosticum in the
group of those inoculated with associated vaccine ranged from 1:20 to
1:320. The largest number of sera showed titers of 1:80-1:160. The
average agglutination titer in this test was 1:120.

In the group of those vaccinated with tularemia monovaccine
alone the agglutination titers of the sera ranged from 1:20 to 1:160;
thereby, most of the sera had titers of 1:40 and 1:160, The average ag-
glutination titer was equal to 1:90. Therefore, both the average and
the actual agglutination titers in the Wright sud tularemia diagnosticum
tests once again constitute evidence of the absence of competition be-~
tween antigens within the combination of living vaccines against plague,
tularemia and brucellosis.

Comparing the resulte of local and general reactions of the body
to inoculations, the allergic and serological data, we have concluded that
the greatest activity and, therefore, the greatest side-effect production
is shown by tularemia and plague vaccines; they apparently are respo.u-
sible for the activity of the associated vaccine also,

Without being able to determine the development of immunity
against plague by allergic and serologic tests in those inoculated with
the associated vaccine and the plague monovaccine, we believe that in
those inoculated in both groups immunity of sufficient strength occurs
with respect to the plague antigen also, particularly since in the given
combination the plague vaccine is one of the active antigens, mare active
than the brucellosis antigen, with respect to which, as has been stated
above, immunity of adequate strength develops. The activity of the
plague antigen, used in combination with tularemia and brucellosis
antigens, has been confirmed by experimental work of V. G. Pilipenko,
A. M. Polyakova, T. A. Shchekina (1956), N. K. Vereninova, Ye. I
Smirnova and N. F. Kalacheva (1958).

Specifically, the number of vaccinated guinva pigs surviving af-
ter infection with a virulent plague culture is direct proof of the fact
that in the associated vaccine against plague, tularemia and brucellosis
each antigen is quite active and accounts for the development of immun-
ity of adequate protective strength with respect to the respective infec-
tions.

Conclusions

1. The use of associated vaccine against plague, tularemia and

‘brucellosis percutaneously in our ohservations was not associated with
severe reactive manifestations by the vaccinated organiam.

L_ 2. Local pastvaccinal phenomena were expressed in those ._..i
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IEBculated with both associated and monovaccinen more markedly trm_xi
the general postvaccinal phenomena. Both local and general reaction
were the same, with respect to the degree of expression, in those in-
oculated with associated vaccine and with monovaccines.

3. The results of allergic and serologic studies of persons vac-

" cinated with brucellosis and tularemia antigens constitute evidence of
an immunological reorganization of the body which is expressed equally
and occurs simultaneously in those inoculated with associated vaccine
and with the respective monovaccines.

4. The combination of doses ot tuhromia and plague vaccines
and 3, 000, 000, 000 microbes of brucellosis vaccine. which are usual
for percutaneous vaccination, is harmless and at the same time fully
active and capable of evoking protective reactions with rospect to the
corr :sponding infectious diseases.
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V. P. Strachkova and £. L. Borod'ko |
: The Harmlessness of the Vaccine Strain of Brucella Abortus
- 104'M" and Serological Reorganization Occurring from Subcutaneous
) ' and Percutaneous Application of It

inoculations against brucellosis with living vzccine made of the
Brucella abortus 19 (BA) strain have been included inte general prac-
tice of brucellosis control. v
L Epidemiological observations have confirmed the efficacy of this
b vaccine. However, by virtue of the immunity characieristics in bru«

: cellosis infection, the vaccine needs an increase in imrnunological ef-

\ ‘ fectiveness, because the immunity created by it is.of a low degree of

' strength and is brief. ' v

Continuing a search for a Soviet vaccine strzin which would
possegs greater immmunological efficacy, Kh. 5. Kotlyarova in the In-
stitute imeni Gamaley2 selected and studied a new vaccine strain, Bru-
, cella abortus "M". Experirnental observations have shown that this
strain satisfies all the requirements made on vaccine strains with re-

: spect to harmlessness, immunogenicity and stability of properties.

The vaccine was tested for prophylactic vaccination of people. A dose

of 100, 000, 000 microbzs by subcutaneous immunization proved to be

innocuous for people.

Accoxding to the data of Kb. S. Koﬂ\arova, A. M. Polyakova,
V. F. Biryukeova (1957), vaccination with doses of 40, 000, 000 to
10G, 000, 000 microbes by subcutaneous injection reduced the brucellosis
morbidity in the foci by an average uf 4.7 times among people.

By a decree of the Serum-Yaccine Committee in March 1958 it
waa decided to make a further study in 1958-1939 of the immunogenicity
and side-effect production of living dry brucellosis vaccine made of
strain 104-"M" in the foci of sheep hrucellosis with an increase in the
vaccinating doses.

In the present work the aim was poscd aiso of further ntudy of the
Brucella abortus 104-"M" strain after percutaneous and subcutaneous
application of it, whereby percutaneous vaccination with the "M strain
| wa3 used for the firet time.

' We proceeded along the line of increasing the dosage of the vace
cine. For the purpose of Inoculation with a vaccine made of the "M"
strain we selected persons who werxe at the time of observation not asso-
clatcd with animals (students in courses for truck drivers, tractor drive-
ers and students in construction school No 2), which made it possible
subsequentiy to conclude that the preparation war harmless, because

the slightest clinical manifestations of brucelloalis in such pexsons af-:
the inoculation could Le attributed to side-affect production of the-
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rv;ccine strain., The selection of persons was imade acdording to ser-
ological and allergic tests, subjective and objective dath, as well as
according to hematological indices.

For the inoculation by the subcutaneous method fhe vaccine
strain of Brucella abortus "M' series 19 was used; for percutaneous
inoculation, vaccine series 7, prepared at the Stavropol' Scientific
Research Plague-Control Institute. Sixty-three persons of a group of
those reacting negatively to brucellosis and clinically healthy were ine
oculated by the percutaneous methed.

The vaccine was applied to the upper third of the arm (aftex
preliminary treatment of the skin with alcohol) in a quaptity of two
drops at a distance of three-four centimeters from eack other. Four
scratches one centimeter in length were made throughithe drops (two
longitudinal and two transverse), The vaccine was rubbed into the
scratches with the flat side of a vaccination quill. One|human dose for
percutaneous inoculation, equal to 3,000,000, 000 micrdbes, was con-
tained in two drops of the vaccine.

A record of the local and general reactions in the persons vace
cinated was made ior 10 days.

Of 63 persons inoculated by the percutaneous method only two
persons failed to show a local reaction to the inoculation; in 61 per-
sons the local reaction was expressed in hyperemia along the courses
of the scratches and in the cccurrence of 2 small infiltdate which did
not go beyond the limits of the scratches.

The reaction lasted three-four days and then custappeared There
was no general reaction in those inoculated by the percutaneous methkod.

With the aim of studying side-effect production &:f the vaccine
strain "M' for persons who reacted positively for bruceuoszs five human
volunteers were immaunized percutaneously. In these persons there were
pronocunced local reactions; however, no general reactions or any clin-
ical phenomena were recorded.

Trerefore, the vaccine made of the Brucella abortus 104-"M"
strain did not produce any severe local reactions and dm not produce
any general reactions after percutaneous immunizaticn kwith 3,000, 000,000
microbes,

A month aftar vaccination 49 persona were again examined clinw
ically, hematologically, and, in addition, blood was taken from them for
the performance of sernlogic tegts. Clinical examinatipn showed no abe
normalities. All moculees were healthy and made no complaints,

Hematologic investigation in some cases showed a slight leuko-
cytosis; in others, a slight leukopenia. No appreciable change in the
differential count could be noted. The erythrocyte sedimentation rate
did not exceed 16 millimeters pox hour. Theresore, everytnmg ata ea

Lig_evidence of the innocuousness of the strain teated for pecple. !
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Immunological changes ia this group of persous were checkm
by means of the Wright serologic test. The resmults of the test and its
maxinaum titers are shown in Table 1.

Table |

Results of Serologic Examination of Persons Vaccinated with Bruceila
Abortus 104-"M'" by the Fercutaneous Method

-
oawectan fIotoanTesuttas peakuti
Paiira » tHipe

Koanses ino)

1o | 1av .| 140§ 180 g 1960 | 1330 | 1840

A9 2 2 3 13 1S I | 6 i

1. No. of inoculees examined; 2. No. of negative tests; 3. No. of posi-

tive Wright tests in titers of:

As is seen frown the Table, in the majority of persons inoculat-
ed by the percutaneous method the agglutination titers ranged from
1:40 to 1:320. Oniy in two persons was the Wright test negative.
Therefore, as early as a month after the inoculation with the "M" vac~
cine strain antibodies appeared in the human body which attested to the
occurrence of an immunological recrganization of the organism.

Sixteen persons were inoculated subcutaneously with a vaccine
made of the 104-'"M" strain simultaneously. One cc was injected, in
which there ware 200,000,000 microbes of this series, which conatityt.-
ed a single humau dose. .

In this group of inoculees we also took into consideration the lo-
cal and general reactions for 15 days after inoculation, and a month af-
ter vaccination a clinical examination, study of the bluod picture and of
the immunological reorganization were inade. The same thing was re-
peated after three months. In all those inoculated by the subcutaneous
method both lacal and general reactiona were noted.

The local reaction iii the majority of the inoculees appeared as
early as on the second day in the form of hyperemia and an infiltrate
at the injection site of the vaccine. For twosthree days the infiltrate

.enlarged (up to six-seven centimeters), became thickened, and then

gradually resorbed; by the sixth-eighth day the local reaction had dis-
]:_gpeued, Only in three out of 16 cases did the local renction have 3__[

—_— 25 ———




severe course, with enlargement of regional lymph nodes to the liz?';
of a plum and the formation of abscesses at the inoculation site of the
vaccine in two persons. In one, the absceus was incised and drained;

X

“.in the other, it resorbed, leaving a densified area after it in the sub-

-~ respect to course: a weak reaction -- here, a slight malaise was not-

cutaneous tissue. We arbitrarily divided the general reactions of
those inoculated by the subcutaneous method into three categories with

ed in the inoculees; the tempeuture was normal; moderate reaction ~-
here the temperature reached 37.5%; there was no loss of the ability

to> work; a ttormx reaction -« the inoculees noted headaches, the tem-
perature was 37.8" or higher; there was severe malaise with loss of

the ability to work.
Data concerning the degree to which the general reactions were

expressed are shown in Table 2.
Table 2

Degree of Expression of General Reactions to Subcutanecus Inie'.tzon of
Brucella Abortus 104-'M"

Uncao obcastonanimix
NPASATMX

iﬁ(uneﬂn obignx peaxunit
g“.‘;! cpemu:a l emmu

1. No. of inoculees examined; 2. No. of general reactions; 3. Weak;

"~ 4, Moderate; 5. Stormy.

As is seen from the Table, the majority of inoculees showed
weak and moderate general reactions; thereby, the duration of fever
in them was no more than two days. In five persons the general reac-
tion had a stormy course; fever lasted three~four days in them. It
should be noted that two out of five persons in this group had had contact
with a source of brucellosie infection in the past, and apperently were
in a state of sensitization to it and for this reason showed a stormy re-
action to the inoculation. A month after inoculation and again after

.three months the group of persons inoculated subcutaneously was again
given a clinical checkup. We did not succeed in finding any manifeeta.

hi”' of brucellosis, and the inoculees presested no complaints. ___i

- 216 —




i The innocucusness of the "M" vaccine strain for people after | |

subcutaneous irjection ic our observations was alsc confirmed Ly the
absence of anyappreciable abnormalities in the blood. A slight leuko-
cytosis was noted with a relative lymphocytosis. In only two inoculees
did the leukocyte count reach 12,000-14,000., However, no marsed
change in the differential count was obgerved in them.

The erythrocyte sedimentation rate, as in the majority of per-
sons inoculated percutanecusly, was normal. In three persone the sed-
irnentation rate was 20-22-25 millimeters in an hour. Acceleration of
the sedimentation rate in sorne and leukocytosis ‘n others were appar-
ently the result of an influenzal infection and seasonal anginas which
they had sufferad aiter the vaccination.

Immunological chaunges in this group of inoculees were studied
twice. one month and three months after vaccination by means of the
Wright and Huddlesoa tesin. The agglutination titers obtained in the
Wrigkt test performed a month after inoculation are shown in Table 3.
As is seen from the Table, one person had 2 negative Wright test;. in
the others it was positive.

Table 3

Results of Serclogic Examination Made a Month After Vaccination in -

Persons Vaccinated with Brucella Abortus 104-""M" by the Subcutaneous

Method
@\ulqutm DOIOMKHTICABYNYE Pranuul
ﬁ « i'l Pailta w turpax:
g 3 3 i [E (Y 120 1:40 1:80 160 1320
L -
— - p L k] -

1. No. of inoculees exarnined; 2. No. of negative tests; 3. No. of
positive Wright tests with the fullowing titers:

Thereby, the agglutination titers, by and lavge, ranged from
1:40 to 1:60. Therciore, a month after vaccisnation in the majority of
inoculees an immunobiological recrganization sccurred. Three
months afier vaccimation the agglutination test was performed in 14
persons. The regults obtained are shown in lable 4.

-
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l_- " Table 4 —]
Results of Serologic Examination of Persons Vaccinated with Brucella
Abortus 104-"'M"

'_Tu_gonxutuuux peaxunt Pafra 8 mipex: '
45—[’ s|8(8)8)8

W3 1 2 2 t 3 1 = 1

1. No. of inoculees examined; 2. No. of negative Wright tests; 3. No.
of positive Wright tests in titers: 4. No. of positive Huddleson tests.

As is seen from the Table, in three inoculees the Wright test
was negative: after a month in one of them it was not checked; . an-
other, the resuits of the examination were the same after one month
and after three months; in a third, a reduction in the agglutination
titer occurred from 1:160 to negative. Iu the other inoculees who were
checked the agglutination titers showed a téndency in the direction of a
slizht increase rather than a reduction.

The Huddleson test in all persons vaccinated with the "M" strain
was positive. Therefore, the immunological reactions are also evi-
dence to the effect that brucellosis strain 104-"M" not only proved to
be innocuous for the human bady after subcutaneous injection of

200,000, 000 microbes but aleo possessad & Ligh degree of immunolog-

ical effectiveness. The latter was mtintained for three months (the
observation period).

Conclusions

1. A vaccine made of the "M" strain of Brucella abortus is

s innocuvus for people when used percutaneously ia a quantity of

3,000,900, 000 microbes and subcutansously in a quantity of 200,000,000

m_ic roben.

= & In those vaccinated by the percutanecus method local reace

- ; tions had mild and moderate courses, and thers was no general reac-
- tion, lu those vaccinated by the subcutansous method the general and

r...

local reactions had a more stormy course. !

ot
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3. No ccnsiderabie rcgula.x.' abnormalities wez'e found in the—_;

blood of either greup of vaccinated persons.

_ 4. These doses of the "M strzin of Brucella abortus vaccine,
both after subcutaneous and percutancous inoculation, bring about an
immunological reorganization of tie organisms of people which is de-
tectable a-month after vaccination and is maintained for three months
in the group of persons inoculated by the subcuraneous method (the ob-
servation period). _ :

R '5. The vaccine made of the "M" strain of Brucella abortus

"~ should find application for vaccination in medical practice because of
. its immunological properties.
' h [
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— 21 9 —
RAa O RRRRE 7 T o RO B s S L A e R LA - AT — - ———r— R

e g g




bl e AT g Gt N 2 s S

-dis e I e LR AT

. | 7

S. L. Borod'ks
Experimental Brucellosis in Social and Meadow Voles

Study of the susceptibility of wild rodents to bruceilosis is of
great epidemiological and epizootological significance. In the litera-
ture there is information about susceptibility {o brucellosis under natur-
al avd experimental conditions in wild brown rais {Rattus norvegicus/
{I. A. Karkadinovskaya, 1936, 1937; S. S. Lorisov, A. 1. Gluzman
and N. Yu. Kolesnik, 1937; N. G. Kucherova, 1957), hamsters, sous-
liks (I. F. Taran, 1937; M. M. Rementsova, 1556; I. F. Taranand -
others, 1957), meridional and crested jirds {I. F. Taran, 1957).

©  Of definite interest is the study of susceptibility to brucellosis
in social and meadow voles [Microtus socialis and Microtus arvalis, _
respectively/, which not uncommonly inhabit the grazing land of short-
horned and long-horned cattle. ’

in the literature availablie to us there are scattercd works on”
the study of infection and carriage of the brucellosis pathaogen by voles
under natural conditions. M. M. Rementsova (1926} isolated a culture
of brucellas from one meadow vole. Studies of voles made by 1. F.
Taran, S. K. Dal' and others (1957) gave negative results. We did not
find -any data in the literature on the susceptibility of social or meadow
voles to brucellosia infection of the sheep ard goat type under experi-
mental conditions. Nevertheless, the study of this problem is import-
ant not cnly from epidemiological ard epizootological viewpoints but is
also of significance for clarifying the pomsibility of utilization of voles
as faberatory animals-along with white mice.

The aim of the present work was an elucidation of the degree of
susceptibility of voles to brucellosis, the duration of carriage ard the
poasibility of their excretion of brucellas into the environment.

Simultaneously, we studied brucellosis infection of vcles under
natural conditions.

The social and meadow voles were caught in places where
farms on which the situation was unfavorable with regard to brucellos-
is in small- and long-horned cattle were lccated,

Part of the rodents was studi=d for carriage of brucellosis; an~.
other part was left for study of susceptibility of voles to brucellosis of
B. melitensis type experimentally.

In experiments on the study of brucellosis infection under ap-
propriate conditicas an invesatigation was made of 97 social and 68

" meadow volea; thereby, the method of investigation was the following:

La“n emulgion made of lymph nodes, liver, and spleen of no more than :
~ . ——d
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: i 10 investigated rodents was injected subcutaneously into white mice 1
e a quantity of 0.5 cc. In all, eight biological tests were performed
P using social voles and five biological tests using meadow voles.
S ‘ \ Twenty-one days after infection we killed the biological test
; animals and seeded their organs on nutrient media (liver agar to which
’ - . 0.5 percent sodium aulfite and liver bouillon had been added), The
cultures were kept in an incubator for a month at 37° and were exam-
ined every three-four days. We did not succeed in isclating a single
. - culture of brucellas from the biological test animals infected with the
:  organs of éither the social or meadow voles. However, the compar= -
3 : " atively small number of animals studied does not give us the right to

: claim that there are no voles infected with this infectious disease in |
T ~ the foci of brucellosis.
; ’ Along with an irvestigation of brucellosis in nocial and meadow
voles caught under natural conditions we performed a number of experi-
; : ments on artificial infection of them with cultures of B. melitensis.
: Lo .- For the infection the standard B. melitensis 548 strain was used the
P ~ - rmainimum infective dose of which is equal to five microbes for white

' mice.

In experiments on subcutaneous infection 40 social und 40 mea=
- dow voles were used. They had been quarantined 21-30 days before in-
; fection. During this time, in 16 social and 12 meadow voles 2n inves-
X ~ tigation was made of the blood by the Wright agglutination test with a
: dilution of 1:2, which gave a negative result.

In addition, a serologic examination of the blood was made by
the Wright test with negative results in 27 social and 21 meadow voles
brought in from the same places but which had not been included in the
experiment of artificial infection because of the fact that they died after

:  blood was taken from the heart. These voles were studied by the biclog-

| 5 ical methuds Thereby, it was impossible to isclate a brucellosis cul-
- ture from them. All this gives us the basis for the belief that the ro-
: : - dents used in the experiment were free of brucellosis.

Social and meadow voles wexre infected in groups of 10 speci-

’ mens each with an emulsion made of a two-day agar culture of B. mel-
itensis 548 containing, respectively, five, 10, 100 and 1,000 microbes
by the bacterial optical standard. Cultures of five and 10 microbes on
plates containing liver agar gave a moderate growth, equal to 10 and .
26 colonies respectively. Simultaneously, white mice were infected
with the same doses. Observation of the infected animals was made for
21 days. During this time no signs of disease were noted in the rodents.
Nineteen days after infection th. allergic intradermal Burnet teat was
* performed, which was read for two days. In all cases this reaction
proved negative,

L_ Twenty-one days after infec*ion we took blood {rom the heu;;_d
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of the animals, after which the rodents were sacrificed and d.x.ssecté'a'.}
Pieces of lymph nodes, liver, spleen as well as blood and urine were
inoculated on nutrient media; the cultures were kept in an incubator
at 37° for 20 days, being examined every two-three days.

The results of bacteriological examination of the social voles
are shown in Table 1. -

From Table 1 it is seen that ia all 10 social voles a dissemin-
ated infection occurred even after infection with five microbes; there-
by, the highest number of brucellosias cuitures were plated out from the
regional lymph nodes (inguinal, paraaortic), liver and spleen; fewer
cultures were obtained from the submnaxillary and cervical lymph nodes,
blood and urine.

The fact that brucellas were excreted in the urine by one vole
infected with five microbes, by four voles infected with 10 microbes,
by two and one vole infected, respectively, with 100 and 1, 000 microbes
is important. This is evidence to the effect that in the case of dissem-
ination of the infectious process in social voles brucellas can be ex-
creted into the environment in the urine.

On dissection of the social voles pathclogical changes were noted
in only five out of 40 infected with different doses; these occurred in
the form of enlargement of inguinal, paraaortic and cervical nodes. No
visible changes were found in the other organs.

A similar experiment was perfcrmed or white mice. In all mice
infected subcutaneously with doses from five to 1,000 microbes a dis-
seminated brucellosis infection was demonstrated, whersby two white
raice infected with five and 10 microbes excreted brucellas in the urine.
On autopsy of 12 white mice infected with different doses, pathological
changes were found only in individusl lymph nodes.

Asg has already been pointed out, the bicod of social voles and
white mice was studied in the Wright agglutination test. The results of
these studies are shown in Table 2.

From this Table it is seen that of 38 +. les investigated (blood
was not taken from two voles) the Wright test was positive in 38 ani-
mals. The reaction titers ranged from 1:20 to 1:640. In all white
mice the Wright test was negative.

Therefore, the experiment of subcutansous infection of social
voles showed that they are highly susceptible to brucellosis infection
of the B. meliteasis type and are more sensitive to it than are white
mice. :

The results of experiz,ental infection of meadow voies are
shown in Table 3. :

From Table 3 it is secn that all 40 meadow voles in the experi-
ment of subcutaneouz Lifection with B. melitenuis 548 were found to
be infected. Even a dose of five microbes caused a disseminated l

-
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process in them. It should be noted that from two meadow voles in:_{
fected with five microbes, one infeéted with 100 microbes and two in-’
fected with 10,000 microbes cultures of brucellas were obtained from
the inoculations of urine, which is evidence of the ability of these ro-
dents also to excrete the brucellosis pattogens into the eanvironment
during the period of dissemination of the process.

On dissection of the animals an enlargement and hyperemia of
the regional lymph nodes were noted in only eight meadow voles infect.
ed with different doses, and in one vole infected with 1, 000 microbes
punctate henmiorrhages were noted in the liver. In the other voles no
visible pathological changes were found; however, brucella cultures
‘were isolated from the organs of these voles, just as in the case of ex-
amination of the social voles.

Simultaneously with meadow voles 12 white mice were infected
with the same doses. In'11 mice a disseminated infectious process was
demonstrated; in one mouse only a regional infection was noted.

On autopsy, in nine out of 12 mice pathological changes were
found in the form of enlargement of lymph nodes; in addition, in six
of them there was a slight enlargement of the spleen. In the other mice
no visible pathological changes were found in the organs. .

. The blood of meadow voles and white mice was studied in the
Wright test. The results of these examinations are shown in Table 4.

From Table 4 it is seen that in 12 out of 40 meadow voles a neg-
ative Wright test was obtained; in 22, a positive test, whereby the re-
action titer was no greater than 1:160. In six rodents blood was not ex-
amined. All white mice gavea negative agglutination test by the Wright
method. '

Therefore, the experiment of subcutaneous infection of meadow
voles with a virulent strain of B. melitensis indicates that these rodenta
are susceptible to trucellosis of the sheep and goat type.

We speak of the greater sensitivity of social and meadow voles
than white mice on th. basis of the fact that the seeding of their organs
with brucellas was greater than that of the organs of coatrol mice.

The susaceptibility and sensitivity of meadow and social voles
were approximately the same. However, in their serological activity

these two species of animals were different. Thus, the Wright test was

negative in 36 percent of the meadow voles and in only eight percent of
the social voles,

In addition, the Wright test titers in the meadow voles were
scmewhat lower (up to 1:160) than in the social voles (up to 1:640). On
the whole, the results obtained indicate that both meadow and social

~veles can be utilized as laboratory animals together with white mice.

. After obtaining positive results in experiments of subcutanecus
.J.nfection of social and meadow voles with a virulent culture of B. m,g)_-_l
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'Fﬂniiu we decided to find out the duration of preservation of the pa

gen of this infectious dise: se.in the bodies of these animals. For thi C
purpose 15 social voles were infected with 10 times the disseminating
dose of B. melitensis, that is, with 50 microbes. Five, 30, 45 and
66 days after infection we sacrificed the social voles in groups of
three and made cultures on the liver agar media. In addition, three :
voles which died on the 32nd, 34th and 35th days after infection were Cot
utilized. '
’ The results of these studies are shown in Table 5.

As is seen from Table 5, the cultures of brucellas were isclat-
ed from social voles sacrificed or which died from the 30th to the 66ih
day after infegtion. Thereby, in three voles killed after 30 days and
those which died on the 32nd, 34th and 35th days after infection and in
two voles killed on the 45th day a disseminated brucellosis was dem-
onstrated. '

In one social vole 45 days after infection and in one social vole
66 days after infection brucellas were isolated from the regional lymph
nodes only; in two other social voles studied after 66 days no brucella
cultures were isolated. It should be noted that in one social vole stud-
ied 30 days after infection brucellas were isolated not only from the
lymph nodes and parenchymatous organs but alsc from the urine.

From this Table it is seen that the Wright test, which became
positive 30 days after infection in two social voles, was positive in all
voles investigated 45 days after infection and in two out of three voles
studied 66 days after infection.

Thereby, the agglutination titers of the Wright teat gradually de-
creased from 1:80 to 1:10. Therefore, the social voles infected with
B. melitensis can preserve the pathogen for a long time, up to 46 days
(the obgervation period). ’

The susceptibility of social and meadow voles to brucellosis of .
the B. melitensis type, the ability of these rodents to carry the patho- ‘
gen in their bodies for more than two months and, which is particularly
important, excrete it into the environment in the urine suggests the
idea that these rodeats might under certain conditions be carriers and
reservoirs and sources of brucellosis under natural conditions. .

The susceptibility of gocial and meadow voles to subcutaneous
infection and their ability of excreting brucellas into the environment
in the urine set before us the problem of studying experimentally the
ability of these rodents to be infected with brucellosis after adminis«
tration of the pathogen by mouth, thereby making experimental infec-
tion with brucellosis more like possible infectior under natural condi.
tions. '

Oral infection with brucellosis was conducted in experirnento on
rod:gsa by I. A. Karkadinovskaya, N. G. Kucherova, I. F. Taran and
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l’“ I. A. Karkadinovskaya (1937), infecting wild brown rats with ]

the «»w and swins strains of bruceiia, coucluded that the oral method’
gives poorer results than the subcutaneous method. At the same time,
she proved the fact that heaithy rats, eating infected ones, are there-
by infected with brucellosis.

N. G. Kucherova (1957) showed that rats are easily infected
with brucellosis of the B. melitensis type when fed products infected
with the corresponding raicrobes.

Meridional jirds are also susceptible to oral infection; 100 mi-
crcbes of B. melitensis 548 produced a disseminated brucelious proc-
e¢ss in these animals (I. F. Taran, 1957).

In our experiments use was made of social and meadow voles
after they had been in quarantine threec weeks and after a preliminary
partial examination by the Wright test. Serologically, 10 social and
rine meadow voles were atudied; they all showed a negative Wright
agglutination test with dilution of 1:2.

For the purpose of infecting the animals we used an emulsion
made of a two~day agar culture of B. melitensis 548, from which dilu-
tions were prepﬁrgd containing 1, 000, 000, COG, 100,000,000, 1< 00,0,
10,000 and 100 microbes according to the bacterial optical standard.
Control inoculations of 10, 100 and 1, 000 nuicrobes on plates contain-
ing liver agar gave a moderate growth, equal, respectively, to 30,

282 and 2, 375 colonies.

The infrctive dose was presert in 0.1 ¢c¢ of emulsion and was
administered orally by means of 2 micru.pipet with a rubber bulb to
social, meadow voles and white mice. We obeerved the infected ani~
mals for 21 days. Noue of them showed signs of diseasge; many of
them gained weight in this tiime. Twenty-.cne daye after reading the
Burnet allergic test. which in all exparimental animals proved to be
aegative, and aiter raking blood far the purpose of exainination by the
Wright agglutination test, the social and nicadow voles and white mice
were sacrificed, and lymph nudes, liver, spleen as well as blood and
urine were studied by the methceds described abave.

- The uocial voles were infected orally in jroups of 10 specimens
each with 1,000,000, 1,000, 100 and 10 microbes of the brucellosis
pathogen of the gsheep and goal type.

The results of the experiment are shown in Table 6.

Freom the Table il .o seen that 100 microbes of B. melitensis
548 caused infcction in one gut of i0 social voles: thereby, the patho-
gen was isolated fi~in the cervical lymph nodes, which indicates devel-
oping regionsl infuction. Diseeminated dbrucellosin with isolation of the

‘pathagen was abserved ir gocial voles only after the wijcction of 3 cune
Eidvuble number of microbes (1,000 and 1,000, 00U).

On dissection of srveral s.vial volee pathological changes we pg'
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und in the form of a salight enlargment oi cervical, submaxillary and,
sometimes paraaortic lymph nodes; no visibie pathological changes
were found in the internal organs.

On serologic examination of the blood we obtained positive
Wright tests in five social voles inferted with 1,000, 000 microbes;
thereby, in three voles the reaction titers were 1:80: in ozne vole,
1:160; in one vole, 1:320. Al the other voles in this experiment gave
negative Wright tests. ’

Simultaneously with the social voles white mice were infectad
orally with the same doses in the experiment, using groups of three per
dose.

As is seen from Table 6, the dose of 1, 60G, 000 microbes caused
the development of regional brucellosis iz one white mouse (the brucellas
were isclated only from cuitures of the ceriical node); in two white
mice, the developmert of a disseminated brucelicus process In them
the pathogen was isclated from the spleer in addition to the cervical
lymph nodes. Mice which we=e giver oral adminiatrations of 1, 000,

100 and 10 microbes were not infected with brucellosis. At autopsy,
pathological changes were found ic only two out of I2 mice in the form
of enlargement of cervical and paraaortic Iymph nodes. The Wright test
was negative in all white mice.

Comparing the results obtained ia the experiment of oral infec-
tion with the brucellosis pathogen with results obtained in the experi-
ment of subcutaneous infection we corcluded that social voles, like
white mice, 2re irfarted with brucellosis, but a dose whick is 10C
times greater than that fo. subcutaneous infection iz needed for the de-
velopment of the disseminatel frocess after oral infection.

Meadow voles in groups af six were infected with 10, 000, 000,
1,000,000, 1,000, 100 and 10 microbes of the B. melitensis pathogen.
The resuits of the experiment are presented in Table 7.

From the Table it is seen that five out of six meadow voles which
received 10, 000, 000 microbes of B. melitensis 548 orally were infect-
ed, and the infectious process was disseminated in them. With reduc-
tion of the infective dose there was a reduction in the number of mead-
ow voles with a disseminated infection and an increase in the number
with a regional infection. Thus, of six voles infected with 1, 60C, 0CG
microbes brucella cultures were plated out of three from the submax-
illary lymph nodes only. The voles which had received 1,000, 100 and
10 microbes orally were rot infected with brucellosis.

At autopsy visible pathological ckanges were found in two voles,
which had been infected respectively with 10 and 1, 009, 000 microbes,

- in the form of a slight enlargement of the submaxillary and cervical

;lymph nodes. It should be noted that in our experiments of infection

iof both social and meadow voles vieible pathclogical changes in the i
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F;mph nodes and parenchymatons organs were rarely encountered, m
were not always able to isolate the pathogen from the abnormai organs.
Conversely, we frequently came across the situation where brucellas
were isolated from organs which had no visible pathological changes.
The largest number of successful platings of brucella cuitures in ex-
periments of oral infection were obtained from regional lymph nodes
(submaxillary and cervical) and from the spleen.

Serologic examination gave the following results: in two mead-
ow voles infected with 10,000, 000 microbes the Wright agglutination
test was positive in a dilution of 1:20; in one vole of the same group,
in a dilution of 1:80. In the group of voles infected with 1,000,000
microbes two gave a reaction in a dilution of 1:20 and two, in a dilu-
tion of 1:40. In all the other voles the Wright test was negative. Here,
it should he noted that the titers of the positive Wright test in the mead.
ow voles were two dilutions lower than the titers cof the similar test in 3
the social voles.

White mice infected in groups of three simultaneously with the
meadow voles and with the same doses and by the same method were
infected with brucellosis after administration of 1,000, 1,000,000 and
10 microbes. Thereby, in all mice which received 1,000,000 and
10, 600, 000 microbes and in one mousc which received 1,000 microbes
a disseminated infectious procees ozccurred; ail the other mice were
not infected with brucellosis.

The Wright test was also regative in this case in all white mice.
Therefore, the meadow voles, like the social voles, can be infected
orally with brucellosis.

The results which we obta..ned in the experiment of oral infec-
tion of voles confirm other authors' data to the effect that infection of
wild animals orally with brucellosis is possaible,but a large dose of
the pathogen is necessary for it. In this case, in beth species of ro-
dents a disseminated process develops which in the sac-.al voles is
sometimes associated with the excretion of the pathogen into the en-
vironment in the urine. Small doses of the brucellosis pathogen of the
B. melitensis type either cause the development of regional infections
or are entirely inadequate for infection of the animals when adminia-
tered orally.

Because brucellosis infection of animals usually occurs by
mouth under natural conditions, those in which small doses of the mi-
rcrobe cause a disseminated process associated with the excretion of
this pathogen into the environment are primarily infected and repre-
sent a danger to the others.

Those animals in which br ucelluais infection and the develop-
ment of the diaseminated process occur oanly when large quantities of

lj;he pathogen entex the mouth can be infected and can play a part in the'

N
M
kS

H
|

S }




R

Fr_xiintenance of the naturai brucellosis focus only under cervtain conm

tione, that is, in those cases where contact of such an animal occurs ’
with large doses of the pathogen. Among the latter animals are the
social and meadcw voles.

Conclusions

. 1. On investigation of 97 social and 68 meadow voles by the
biological method and 43 social and 38 meadow voles by the serologic-
al method no animals were found infected with brucellosis.

2. Social and meadow voles are highly susceptible to brucellos-
is infection with B, melitensis after subcutaneous infection under ex-
perimental conditions; thereby, they are not only reservoire of the
pathogen (two months, the observation period) but also excrete it into
the environment in the urine for 21-30 daye.

3. Oral irfection of social and meadow voles with brucellas of
the B, melitensis type occurs only when they are given a large quantity
of the pathogen. Small doses of the pathogen, when given orally, bring
about the development only of a regional infection or are entirely inad-
equate for producing brucellosis infection,

. 4. Social and meadow voles can be utilized as laboratory ani-
mals along with white mice.
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northorn part of the Volsa=Akhtubinsk Valley i. G. Olsuf'

B, Ge Val'kov, G. I.‘Mordvinkin. Yo, e Val'kova

Observations on the Maintemance of Tularemia Infection
' in a Natural Microfo>rus

In the study of a natural tularemia focus in the

yev, V. Ve Kucheruk, N. N. lakarov, V. P, 3orodin, V. G.
Fetrov, and Ye. I. 3elyanin (1955) determined the exist=
ence of multiple~host tularemia microfoci in the valley.
Further study of the this foous (N. S. Yamolova, Z. G ;
val'kov, 2. I. ilurav'yeva, P. ai. Xartushin, V. 4. Hikhay~
leva, 1956) confirmed the existence of such tularemia
micrcfocl in it. :

On the basis of the observations presented and a
mimoer of other observations the coanclusion may be reached
that tularemia microfoci exist in which the infection is
maintained during the interepizootic periods.

In the rast, in the Pallasovskiy Rayon of 3talin-
gradskaya 0Oolast and dzhanybekskiy Rayon of Zapadno=~iazakhe
stanskaya Cblast, tularemia epizootics in rodents have oveen
recorded repeatedly (mouse-like rodents and sousliks), as
have alsy cases among people, I ouse~like rodsnts were the
sources of tho infectious diseasc, In 1255, an epizootic
anong mouse=like rodents was observed in Kaztalovskiy, . i
Jurmanovskiy, Jzbanybekskiy, Chapayevskiy rayons of Zapade :
no-Kazaknstansikaya Ublast and Altaysily and Novouzsnskiy
rayons of Saratovskaya Oblast. In 1935, an aepizootic was
again recorded in Dzhangalinskiy, Chapayevskiy, Furnanov=-
skiy and Taypaksiciy rayons. Cultures of 3. tularense ware
isolated from thie e tep pe lemming [lLagurus lagurus], dwari
souslik, water vole [Arvicola tarrestris}, house mouSs, wood
mouse, crested and meridional jirds, the mole vole {Silobius
talpinus] and the house cat as well as frow ticks of the
genera Jermacentor, thinicephalus and dyalomma (2. .l Juche
erov, L. T. aykov, V. A« Ji8rlin, i, K. Kunitsa and . N.

Jemyashov, 1957).

The territory occupisd by [allasovskily and Jzhany-~
vekskiy rayons is part of the so-called combination stepps,
characterized by microterrain which represents a frequent alw
ternation of elavated and depressed elements. In the daw
pressions heroacoous=uotley grass associations prodominate;
on the elevations -= wormwood assoclations are predoainant,
dbout seven parcent of the territory is taken up by culti=
vation; avout 25 percent of the area, by hay land, and the
entire remaining territory is used fcr cattle grazing.

Alost all the grazing land is inhabited by dwarf
sousliks, with a census wvhioh varies, by and large, from sfj

Lﬁf 20 sousliks per hectare. . -—
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In 1954-1955 the setclements of the social vole and’
the s t e pp e lonming were distinguished by a high popu-
lation density here (avorage-%$0-60; mazimum~=248 individuals
per hectare). .ic the result of the severe winter of 1955-
1956 these spscies of rodents died out almost completely.
House mice were distributed over the entire terri-
( tory; however, in the main types of areas (grazing lands,
' hay land, cultivated land,) their censuses did not exceedtwo
percent of the trap cateh, An increased census of house mico .
-was recorded on bur'vanniki [territory cpvered with wild,
bushy weeds] (seven percent), iu the orchards and planta- ;
tions (eight percent), along tihe shores of the Torgua and «
Halyy Uzen' steppe rivulets. :ero, settlements of wood
" mice, umeadow and watar voles and of the comamon hamster
[Cricetus cricetus ] are encountered. In 1957, there was a
consideraile increase of the census of water voles and of
the common hamster along the shores of these rivulets by
comparison with 1355 and 1956 (along the shores of the Tor=
; gun and Malyy Uzen' rivulets in ths spriug of 1957 39 water
voles and 262 common hamsters were caught in traps).

Almost everywhere along the sloping shores of the
| Torgun and ulvy Uzen' stepvme rivulets ixodial ticks of the
3 species Dermacontor marginatus 2ad, considerably less often,
: of the species Rhipicepnalus rossicus are encountered.

In mzking a aetailed iaspeciion of Pallasovskiyv and
Dzhanybelkskiy Hayons, we based ocurcelves on the fact that
the entire tervitory occupied by tiwese rayons is unsuitable
for rooting of the tulareaia infection,and we assumed the
existence of local tularemia microfoci. Tuhe wost probable
places for the {crmation oi such microefoci could be areas
related to the suall steppe rivulets existing here and in-
habited by certain specises of rodents and tick+. In 19506,

l onr attention 1 .s atiracted Ly a swall area on the shore of
N the Malyy Uzen  rivalet, which was different from the rest .

‘ of the territer.. Ihis area was locatod on the territery of

i DzhanybeXkskiy Jaron eof lapadne~Kazokhstanskaya Oblast. Here,

g the river wvall:- widons to 500 jeters, and during the spring

flood it is partianlly inundated with water., The most ele- -
vated portion of this arva has been dammed up and cut through
by irrigation chamnols (before 1953 there was a plantation
here). The vepetation on tho area in which we are interested
| is quite heterysgonenuss. Along the shores of the rivulet

! there are dense busiyy thickets of willow and sedze; on the
uintloodsd areas blacikithorn, honeysucikle, buckthorn, wild

; rose preadouinate:; on the leas formed Chilean wormwood and

he presenco of daww  vabankmont. and treuciies censely
overgrown wWith heterogenvoous vegotation in the area under ame-

jalysis has croated conditicvns for tho oxistence of rodents.j
-~ ~ ———
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I.The consus of house ord weod wmico nere range from 1.3 par-'

”

-

cent to J4.3 percent or enimals trapped.

In the examination made in the autumn of 1956 on
areas of 3.5 hectares a count was inade of 15 common hamster
holes. 7The heoles ware surrounded by traps and in two days
six hamsters were caught; in addition, two hamstors were
found dead., A different picture was o-served in the spring
of 1957. On the same area as in the former caso 70 holes
wore counted, and in two dayvs 17 hamsters were cau"ht and
poured over with water.

In 1955-1956 on the area under our observatlon only
tracks of water voles ware notsd., Ouring this period, 300
traps were set and a total of only one water vole was caught.
Duriug the springw-summer seasSon of 1957 on thue same area 200
traps were set, and 10 water voles weras caught. Here, BEver-
smanh's hamster {possibly the Siberian poleCat is intended_
here, the scientific name of which is Mustela eversmannil,
the meadew vole, the birch mouse [3icistn subtilis], the
white-toothed shray [suncus c¢truscal, long=eared hsdgencg

Brinaceus auritug, 7 and weasel are alﬁu encountexed,

In this area J. marginatus ticks were found to be
very abundant also; about 3000 of these ticks were collucted
per flaz. At the same %ime, in the spring of 1937, 102
specimens of . marglna:us ticks wero colloected from 19 coan=-
mon hamsters (five imagoes, 300 nvm)L~. snd 97 larvae)}, as
well as 50 spec;menu of R. rossices ticks, klz imagoes and
Y4 nympus}, siz specimens of R. schulzoi Lizks (imagoes)
and three specimens of Ixodes {nyvmyihs). ?hc fick census on
each of the liamsters was different aud ranze: from one to
90 individuals (averwuge, 24). All the aterlal obtained
p al ek} 1nvest;r tion was subjecsted to c¢x 1n1natlon. A study
was made of 471 rodents for tuiarsmia; of these 142 wore
house mice; 232, wood miece; 1J,wvatcr volcs, 3, common naie
sters; and 15 vere other rodonts. Of +he Ixodial ticks of
the spociss J. marsginatus collected ou 2 flapg frow catil
and from comon Lawasters a stady was made of 3,227 specinens
with thoe psrformance of 23 biolosicol tests.,

In Mday of 15505, as the result of bacteriological ex=-
ar ‘nation of 1,411 2. marcinatus ticks witiy the performance

30 blologacal tests, four cultures of G. tulaveasze were

"isolated, and in Cutobor of the Land yoar two cultures wers

isolated from two dead commos hurstnrs, fwo bielogloal tests
op white pice aadn guinea ples were perfommad using each dead
coiamon hamster., The uaile wlce and suinea plims diod seven
days alter iafection, showing o patholsgiecal pleture char-
actorisiic of tularewmia uh dissoctinae. I 1957, an investie
gatioen was mnde ol 1,710 ¢ marzisatus Llelksy 30 bilological

"Toats wore performoed and tThiva culbtures of . tularosnse Lluo=-

l

lated; the ticws ware collucied on o fla in the sane urea.
10ne culture o1 D¢ tularense was ldsevlateu fioom nyuphys of L.t
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marginatus ticks which had been collected f{rous eommon hame=|
sters. All the cultures of 3. tularenss isolated were typi=-
cal in their cultural and antigenic propertiss and possess=
ed a high degree of virulence. ,

As i3 soen from the Table, white mice (with the ex~ .
ception o. one) died of doses of ten and one microbes,and
part of them died of a dose of 0,1 microwve; in those cases
where white rats wvere infected they diocd from doses of
1,000,000,000 and 100,000,000 microbes and part of thom died
of doses of ten and one million microbes,

Results of a Check of the Virulence of 3. tularense
Isolated from Common (lamsters and D. larginatus Ticks

@§ ! @ Beawr umin ('_‘)Bgigs_gpum
z Or ¥ore 1032 033
E | Bmaclens |f— ()2 , ~t Ll’
= KAt vpa 10 L R 1 } o0 i 10 l !
4 w_g. oK. MoK fwx . M. L
* | el I 2 VT LY
854 Ofknuobey. 4+ FF+ 4+ He crannacu@
XONAKS 666 665 c67
WM Q%uxkcseR, 4+ 44+ 4+
XCKEX 3h6 666 678 He cranuacu@
3&  Kacusel b At b+ ot E b R
666 78 & 5 332 4435 554 144
A% buewred F++ b b bbb dmd b et
s 6686 777 76 553 5 4 1032 5t
430 me{ﬁa =+t vt —rt b b e b
666 777 710 323 363 4 3
44 Faowmeh IR R o A e ST 2 T SR O o o
766 56u 45 4585 A6+ 455586
8 e s ¥ b et F o+ 4 hem b
676 717 6 224 432 %4 99
Joter ULz + sign means that the aniwal died: the -

sign means ti: ¢ ¢he animal survived: the Ticure weans the

day on which
a month after
Frow what tho

“he animal cdied.

thay were isolate

‘The
d.

sultuzos
1- NI W

wore checked
strains; <

for

R
sultere was isolated; 2. hiite mico: 4, gose;
5+ liicrobes [literully, microbe sellsl; 6. .Jhits rasas: 7.
Br1lion; S. Liilion (s); 9. Commen haaster: 10. Tooks:

11, Nymphs; 12, Not dons,

Ceunclusigns

~» A the steppe region of Anadno=fasnia. taashkara
kfblnst VArLous sualil arens redsled no the otanpe vivulat:
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stand out in wreliafl, On these arsns, wihich are richer -1
(than the rest of the steppe) in 7egetation, wany species

of rodents ara soncentrated (the water vele, common hamster,
house wvuse, wood mouse, and meadow vols), as are also ixo~
diel tioks which play an ilmportant part in maintalning the
tularemia infootion.

2+ In these areas thor. are microfaci of tularemia
whioch melvitmdn the infectious disexss in the interepirootio
Fariods, which has been confirmed by the isolation of 3.

- tularense cultures fror 3udh a microfoecus, wvhich we found
in the spring and autuma of 13356 and in the spring of 1357,
in the absence of Jdiffuse tulcremia epiz¢otics on the terrie
tory of entire Dzhanybekskly Rayoen during this perilcd, |

3. The high ocensas of ixsdial ticks of the species ;
D. marginatus in the microfocus ~nd the considerable ner-
oc¢ntage of thom infeoted permit u:z LUc speak ¢f the fact
that tiocks plav the main part in maintalning the tularemis
infection from one interepizootis weriod to the naxt.

Y. The isclation of two . Zularense zultures from v
two dead common haasters indicates thet the comzmon hamster j
Tlays an imuvortant nart in maintaining tularemia in the
miorofocus.

S« The cuitures of the tularemia pathogen isolated
from nymphs of J. marginatus ticks parasitic opn the common
hamster are evidence to the effect tiat the infectious dise
ease ocan e transaoltted by these tisks ¢ tnis animal,

6+ .ood and house mice living in this avea can read-
ily be involved in an epizootic, since they are rodents
highly sensitive t~ tularemia {the first group,according to
the Olsuf'ysv and Du.ayeva classicication)

P . e R T
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sary of thie Tomsk Sclentific lesearch Institute of
Vasccines and sera.
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= Fover in soume Rezicns of the Halmyk Auvtonomous Repubdlic

Sgcinping with 1951 an active study has been -sade of
. tevor on the territory ol tho Lsaviet nion. As is well
novn, . rever was found for tue first tinme in tne Soviet
nion in tiic Central Asiatic enublics and in the Criuea
(2. .5 Kalagin and- Y. Xo Rekeioyeva, 1954).

sussonuentlr, in a silort wmeriod of tiwe a nuniter of
reports followed avout detoction of this \n‘ccticux disease
11 almost all elasts of the the CTual,
W ecertnin lsenlities of the 1 i
Jepulics, Jest Jihcrl“} natural foci of this in.cec:
dlsease vere Dound {Se lle ulagin, 1555).

sV theo wresont tise, wore aad nore e vesions of
distrisuiion of | fevor are beinl Touad: ~tavrooael'sici -
crey (. LLTsev 2l Y. e FPolressinra, 1303, tine drals
. DGRy, e L. danlinoiiiy, e Jysovsiiiy anl
Te Qe oLerdniliov; 1037 Jde s Javsfeild, Le Xe Gol'2vers,

‘
stan ile L. Tadorova. and others,
0x61a:zov ard ovners, 1937);

195745 Chitiaskaya [
0}_){,\;}13'(, De des uokova and Ot"lerii,

-
i23
C. 1o Islcuenizo, 123
C
e Lurylt-lonolian

~ -~ . i - . - -t ] A =
.." }», whie Jar- 2ase Lave v L@ oKonilovy aud L. 2. \:2‘.'. 0.5
yan, 10505 dLa .:a Jilniinson, L. J. AOGRLT; Se e ocavelhienxo,
1755); Taroslaveiinva (Colast’ (3. .. Jutagin and covoriisrs,

1950) s 5530 lae s Heso atstiy and . ... TinofTeyeva, 1933);
Lo85c0y {Ge e Jlalugin and e Il lubtova, 1957).  Therelore,
tiie ooinion of the first investi atoers,who Lelieved that

. fever is fowl aluwst everyihere, .:as boea confirned.

-*ck catiele s tize source of *he infecticus wisease
votn for othor catelo and Jor 3con ke, 23 the .ajority of
invesvicators Lot neinted cuts  Tacredy, waiic nreviouslv
it was v teved taat agaze ;ccur;cd asymmtomnaticn. Ly
in anis _ o recontiy weris have apwezared ronudiating this
idoas wmerility i ocatile, aboriions, sions of pneumcaia
of undeternied aticlosy can Le ascrived to . fovor.

The aluyk JthFUMOQJ Geputliic is a larse aniwmal
nusbandry cenlar, cuisftly for siiort-porned cattle. in coun-
noction with this, 1 aalr nass of the pooulaticn i3 occu=
2ied in aninal aushandry.  in adidetion, on tiwe territory of
Saloaylhilya o catile~driving uusvandry is also found, inciude
ing those »laces in whadeh ¢ fever is fouad asony agricuie
tural anirals.

Whie »roscirce of o considerabls percentage of barren
ewves, abortions and cases of pneumnenia of undetoriained otiol~
ony as wvell as discase among people in which the diagnesis
has beon undeterminew or in widch a diagnosis of "wrueellosis"
is givon valen is not confirmed by the laboratory aas cor=- !
e * - "'-1
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stituted the basis for bLozinning a study of I fever in Kal-
oykiya.

For this purpose, collection and study of sara of
cattle and people were made by means of ths complament-
fixation test using antigen from R. burneti prepared in
the rickettslal disease departamsnt of the IBM AN SSSR im.
Gemaleyi [Iastitute of Epideaiology and Xicrobioclogy of the
Acacdemy of edical Sciences U33R imeni Gazezleyil.

Two shoep-raising farms were studied; here, according
to the veterinary service data, the hichest number of abor-
tions in the Republic had been recorded among sheep, as
well as the highest number of sterile awes and cases of
pneumonia of undeterm:ined etiolegy. Both Iaras were located
in the East of the Republic; the cattle in thex Were on
local lancd utilizztion. The routes of cattle drives from
other rayons and oblasts passed through these farws.

In all, 71 sera from sheep ware investigated; of
these, ten sera showed a positive complement fixation test
with the J {fever antigen in titers of 1:3-1:5, Je were un-
able everywhero to determine the clinical picture of the
cases oi 4 fever in sheep and its segusliaes, because of the
absence of numbering of the catilie anc the absence of a
recora of the individual morbidity. 4 cbtained such infor-~
mation only for two fleeks in this farm, where a study was
aade of the dlocd serum of nine sheep which had aberited; the
study was made for ; fever and for bruceilosis, Of this num~
ber of sheep, seven were found te¢ be sick with brucelioesis
(the iright agglutination test was positive in a citer of
1:390) and two had 3 fever (the complement fization test
wvas positive in a titer of 21:4),

in the Sashunskiy Sovkhoz an investigatisn was made of

50 sheep from a single composite flecck: of these nine were

-

sterile; four had had pneumconia; two had had mastitis of un-

determinred etiology. Of the nine sheep investigated which
were ster.le a positive complement fization test was found
in two in titers of 1:8 and 1:16; of four znimals which had
suffered from pneumonia, a positive complement fixation test
was found in one sheep in a titer of 1:3. In the sheep wita
mastitis the test was negative,

Afteor we recorded the existence of i fever among sheep
attention was directed to the porbidity among people who hag
undetermined clinical diagnosss, chiefly those who had been
in contact with animals, )

By means of questioning the population on farm xo %
of the i"irovskiy Sovkhoz ten persons were feund whe had in
the past suffered from a disease similar to ; fever in its
clinicel signs. Of the ten versons examined, a positive coa-

. plement fixation test was found in twoe In one case, vhere

the patient had suffered from the disease nine aonths vefore,
LE?S titer was 1:123; in another where only 15 days had pasﬁsd
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;aftcr the diseasc, the reaction tiver was 1:15, ——1
‘ Tn tho city of Zlista an investigation was rpade of
ten persons vho at various times had suffered from a sicke
ness susnected of being . fever as well as of all the work-
ers in Sagotsherst' licat Combine (41 persons). The result

of the examination of 51 serc failed to confirm the presence
of' .. fever, . _

In Chernozemel'skiy Rayon, in the settlement of Kome
sonol’sikiy, four persons were investigated who had had a
disease similar to . fover; auong thesc a positive comple=
ront fixation test was obtained in two housewives: in one,

5 2 titer of 1:16 (she had been sick three months before);
in another, in a titer of 1:0% (she had been sick four
toaths before). Dot patients omade pérsonal use of goats,
fro= which thneir infection possibly cccurred. e did not
cxaiine the zoats.

Thae clinical picture in all cases was expressed in
the same way. 7Tnc disease LSegan acutely, without nrodromnal
pahenomena. Tae matients. complained of fever (temperaturo of
43,5=-2008), headache, riaeumatic’type pains over the ontire
body, pains in tue gastrocnemius and lumbar musclese. The
duration of the febrile period was, on the average, from c£ix
tc ton dayse. Then the patients gradually recoverod.

_ After cetecting ¢ fever merbidity among animals and
cnong neople we made a study of ticks collected from cattle
in these farms and from other places as well as from holes
and from rodents which were on the grazing land of these ani-
125e Se e Xulazin (1955) reports that the riokettsial
disease was found in 52 species of imodial, argasid, and gama-
cid ticiks aadtixwembiculid mites. ' :

amons Soviet Tauna there arc wany representatives of
these species, amonz which spontaneous infecdion withh : fever
nas been determined (ue 2i. Luaayeva, A. A. Pchoelitina, f. i,
iishchenko, 195353 Pe F. Sdrodovskiy, 1255; V. L. Lysukhina,
le L. iozharovsikaya, 1855, and a numiber of othiers)e.

Je made a study of ticks Dy means of infecting guinea
pigs with an emulsion made of 30-30 specinens. Aftsar a month,
Blool wmas talien from the guinea pizs for the purpose of per~
forning the complement fixation test witnh the Burnet antigen,

In this way, & total of 1,313 tichis wore investigated.
These ticks belongod to the speciessHyalomma »lusboum, 12033
Fhinicenhalus schulzei, 335; and Ixodes laguri laguri, 230.

Ths complement fixation test of U fever antigen with
sera obtained from guinea »igs infected Ly the ticks showed a
negative result. .Je could not establishh spontansous infection
¢f tinese species of ticiis with . fever; howover, thilis gives us
no basis for denyving its existence in Kalmykiya.

Therofore, our brief material on the study of animals,
ticlis and peomle for infoctioh witir & fover constitute eovi-
[Efnce to tire effcct that among the animals of Kalmykiya :
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. 13+ Lysuldiina vV, 4. and Lozharovsiiay

B
2 fever is wides»read; this may Le tiae cause of Ineumonia,

sterility and abortions among cattle.

3 fover has also besn detected among people, chisfly
anong those engaged in animal husbandry. Frequently, in
such cases a clinical diagnosis of brucellosis 1i; made,
which is not confirmed by laboratory examinatlons. Less
often, in such npatients the disease proceeds without an es
tablished diagnosis, In them, a fever, malaise, pains in

he nmuscles and loss of the anility to work are recorded.

All this is evidence of the fact that in Raluykiya
a wore detailed study of the epidemiological characterise
tics of  fever nust be made.

Conclusions

1. as the result of an examination made by means of
the complement fixation test using antigen from . burneti
in three regions of Xalmykiya cases of < fever wers estabe-
lished among »eople and animals. )

2. dmong-the sheer investigated wiiich had sufferecd -
irom vneunonia, which had aborted and vwhich were sterile,

« Tever was demonstrated.

3. ©Cn investigation of 2 cases of disease of un-
detennlneu eulology in people I fever vas found in four.

e Tae investization of 1,080 specimens of ixodial
ticks Jor .! fever zave a negative result in our experiments,
[the figure given in the text for the mmber of ticke ¥as 1818 atove/,
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